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United States Circuit Court, District of New Jersey. 


New Jersey Patent Company, 


Complainant, Bill in Equity on 


j US. 
au | i Letters Patent 
= CorumBia PHonocrapH Company, No. 782,375 
GENERAL, paula nd o 





Defendant, 
Bill of Complaint. - 
(Filed April 3, 1905.) 


To the Honorable the Judges of the United States Circuit Court 
for the District of New Jersey. 

EW JeRsEY Patent CoMPANY, a corporation created, organ- 
ized and existing under and by virtue of the laws of the State of 
New Jersey and having its principal office at West Orange, 9 | 
County of Essex, in said State, brings this, its bill of complaint | 
against Corumbia Proxocrarn Cour *, GENERAL, a cor- 

2 poration created, organized and existing under and by virtue of ‘ 
the laws of the State of West Virginia, and having a regular and 

established place of business at Paterson in the District of New 

Jersey, wherein some of the acts of infringement hereinafter 

complained of were committed. 














| And thereupon your orator complains and says: 





1. That heretofore and before the 29th day of October, 1903. 
i Jonas W. Aylsworth of East Orange in the State of New Jersey 9 
#, and a citizen of the United States was the original, first and sole 


} ¥ inventor of a certain new and useful improvement in Composi- 
eee tions for Making Duplicate Phonograph Records, fully described 
| in the Letters Patent hereinafter mentioned, and which had not 
been known or used by others in this country before his invention 





or discovery thereof, and which had not been patented or described 

in any printed publication in this or any foreign country before 
his invention or discovery thereof, or more than two years prior 

to his application for Letters Patent therefor hereinafter men- 

bad tioned, and which had not been patented or caused to he patented 30 
by the said inventor or his legal representatives or assigns in a 
country foreign to the United States on an application filed more, 
than twelve months prior to his said application for Letters Patent 

of the United States, and which had not been in public use or 


~ I NEW 
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2 BILL OF COMPLAINT. 


on sale in the United States for more than two years prior to 
his said application, and which had not been abandoned. 

2. That on or about the said 29th day of October, 1903, the 
said Jonas W. Aylsworth, by an instrunient in writing bearing 
that date duly signed and delivered, and recorded in the United 
States Patent Office on the 3th day of November, 1903. did sell, 
assign and transfer to your orator, New Jersey Patent Company, 
its successors or assigns, the entire right, title and interest in 
and to the aforesaid invention and in and to any Letters Patent 

10 of the United States which might be granted therefor, as by 
reference to said instrument, or to a duly authenticated copy 
thereof, ready in Court to be produced, will more fully and at 
large appear. 

3. That on the 3d day of November, 1903, the said Jonas W. 
Aylesworth being as aforesaid the original, first and sole inventor 
or discoverer of the said composition, made application in writing 
to the Commissioner of Patents of the United States for the grant 
of Letters Patent therefor, and paid into the Treasury of the 
United States the fees required by law and then and there fully 

s,complied with all the necessary conditions and 








20 and in all respec 
requirements vi the statutes of the United States in such case 
made and provided. And thereupon, due examination having 
been made by the Commissioner of Patents as to the novelty and 
utility of the said invention as provided by law, the Commissioner 
of Patents caused to be issued to your orator, New Jersey Patent 
Company, Letters Patent in due form of law, under the seal of 
the Patent Office of the United States, signed by the Commis- 
sioner of Patents and bearing date the 14th day of February, 
1905, and numbered 782.375; and that the said Letters Patent 

30 did grant unto your orator and unto its successors and assigns 
for the term of seventeen years from the date thereof, the exclu- 
sive right to make. use and vend the said invention throughout 
the United States and the territories thereof. as by reference to 
said Letters Patent or to a duly authenticated copy thereof, ready 
in Court to be produced, will more fully and at large appear. 

4. That your orator is now the sole and exclusive owner of the 
said Letters Patent No. 782,375. and of all claims for infringe- 
ment and violation thereof, 

5. That the said invention is of great public utility and has been 
your orator and its 




















4o introduced into extensive public use 1 
licensee, National Phonograph Company; and that your orator 
and its said licensee, have at all times stood ready and still stand 
ready and are able to supply all public demands for said inven- 
tion. : 
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BILL OF COMPLAINT. 3 


6. That the defendant, well knowing the premises, and the 
rights secured to your orator as aforesaid, but contriving to in- 
jure your orator and to deprive your orator of the benefits and 
advantages which might and otherwise would accrue unto your 
orator from the said invention, after the grant of said Letters 
Patent No. 782,375 and before the commencement of this suit, 
as your orator is informed and believes and therefore avers, 
within the District of Jersey and elsewhere in the United States, 
without license or allowance and against the protest of your 
orator and in violation of its rights, did, unlawfully and wrong- 
fully make, use and sell, and cause to be made, used and sold, 
and that it is now making, using and selling, and causing to be 
made, used and sold, in the City of Paterson, State of New Jer- 
sey, and in said District aforesaid, phonograph record composi- 
tions, employing, and containing the invention set forth in said 
Letters Patent No. 782,375; that said defendant still continues so 
to do, and that it is threatening to continue the aforesaid unlawful 
acts to a large extent, all in defiance of the rights secured to 
your orator as aforesaid, and to its gréat irreparable loss and 
injury, and by which your orator has been, and still is being 
deprived of great gains and profits which it might and other- 
wise would have obtained, but which have been received and 
enjoyed by the said defendant through its said unlawful acts 
and doings. And your orator further shows that it has caused 
notice to be given to said defendant of said infringement and 
of the rights of your orator in the premises and requested de- 
fendant to desist and refrain therefrom, but that said defendant 
disregarded said notice and refused to desist from said infringe- 
ment and still continues to make, use and sell phonograph rec- 
ords embodying and containing said invention, And your orator 
further shows that as to the number of records employing or 
containing or making use of said composition which have been 
by the defendant as aforesaid unlawfully made, used or sold, 
and as to the extent of the gains and profits received and en- 
joyed by said defendant from such unlawful making or using 
or selling, your orator is ignorant and prays a discovery thereof. 

8. And your orator therefore prays as follows: 

That the defendant may be required by a decree of this Hon- 
orable Court to account for and pay over to your orator such 
gains and profits as have acerued or arisen, or been earned or 
received by the said defendant by reason of the said unlawful 
doings, and all such gains and profits as would have accrued 
to your orator but for the unlawful doings of said defendant, 
and all damages your orator has sustained thereby, and that 
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4 BILL OF COMPLAINT. 


the Court may assess said profits and damages and may increase 
the damages to a sum not exceeding three times the amount 
thereof, 

That the defendant and its associates, officers, attorneys, ser- 
vants, clerks, agents and workmen, may be perpetually enjoined 
and restrained by writ of injunction issued out of and 
under the seal of this Honorable Court, from directly 
or indirectly making or causing to be made, using or caus- 
ing to be used, or selling or causing to be sold, any phonograph 
records embodying, employing or containing the invention and 
improvement set forth and claimed in the said Letters Patent 
numbered 782,375 or from infringing upon or violating the said 
Letters Patent in any way whatsoever. 

That your Honors will grant unto your orator a preliminary 
injunction ting out of and under the seal of this Honorable 
Court, enjoining and restraining the said defendant, and its as- 
sociates, officers, attorneys, servants, clerks, agents and work- 
men, to the same purpose, tenor and effect as hereinbefore prayed 
for with regard to the said perpetual injunction. 

That the said defendant may be decreed to pay the costs of 
this suit; and 

That your orator may have such other further relief as 
equity of the case may require, 

To the end therefore. that the said defendant may, if it can, 
show why your orator should not have the relief prayed for. 
and may full, true and direet answer male, but not under oath 











the 








(answer under oath being hereby expressly waived), accord- 
ing to the best and utmost of its knowledge, remembrance and 
belief, to the ‘several matters hereinbefore averred and set forth, 
as fully: and particularly as if the same were repeated paragrapi 
by paragraph, and the said defendant specifically interrogated, 
may it please your Honors to grant unto your orator a writ of 
subpana ad respondendium, issuing out of and under the seal of 
this Honorable Court, clirected to the said defendant, Cont mpra 
Puonocrarn Company, GENERAL, commanding it to appear 
and make answer to this Bill of Complaint, and to perform and 
abide by such orders and decrees herein, as to this Court may 
seem just. 
And your orator will ever pray, ete. 
NEW JERSEY: PATENT COMPANY, 
By JOHN F. RANDOLPH, 

FRANK L. DYER, Sceretary. 

Solicitor for Complainant. 
FRANK L. DYER, 
DELOS HOLDEN, 

Of Counsel. 
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ANSWER. B | 


State or New JERSEY, 

County of Essex. }s 

Joun F. Ranvo.pu, being duly sworn, deposes and says that 
he is the Secretary of New Jersey Patent Company, the com- 
plainant named in the foregoing Bill of Complaint: that he has 
read the same and knows the contents thereof to be true except 
as to those matters stated to be alleged on information and belief, 
and as to those matters he believes it to be true; that the reason 
why his verification is not made by the complainant personally is 
because it is a corporation. 





JOHN F. RANDOLPH. 


Subscribed and sworn to before me this 1st day of April, 1905. 
FRANK L. DYER, 
[i s.] Notary Public, State of New Jersey, 
Commission Expires February, 1908. 


In the Circuit Court of the United States, District of New Jersey. 


New Jersey Patent Company, . 
Complainant, | In Equity No. 

Us. Suit on Patent 

ConumBra Pronocrarn Co., GENL., No, 782,375. 
Defendant. 





Answer to Bill of Complaint. 
(Filed June 5, 1905.) 


The defendant, the Columbia Phonograph Co.,. General, 
answering to the bill of conyplaint herein, or to so much thereof 
as it is advised is material and proper to be answered unto, 
answering says: That it, the defendant, is a West Virginia cor- 
poration and has a place of business at Paterson, New Jersey, and 


that it believes the complainant to be a New Jersey corporation, 
as alleged in said bill of complant. 
And further answering, said defendant says: 


I. 


Defendant denies each and every allegation of paragraph num- 


“bered 1 in said bill of complaint. 
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6 ANSWER. 


II. 
Defendant is not informed, save by said bill of complaint 
touching the matters alleged in paragraph 2 thereof, and therefore 
demands proof thereof. 


‘ Ill. 


Defendant admits the issue of letters patent No. 782,375 to 
complainant, but denies that the same were issued in conformity 
with law, and denies that complainant derived any exclusive 
rights thereunder. 


10 Iv. 
Defendant is not informed, save by said bill, touching the 


allegation of paragraph 4 thereof, and therefore demands proof of 
the same. 





VE 


Defendant denies that the alleged invention is of great public 
utility, and is not informed of the extent of use of the same or of 
ity to supply the demand therefor. 





complainant's aby 
VI. 


Defendant denies that it has made, used and sold, or caused to 

20 be made, used and sold, in the district aforesaid and elsewhere in 

the United States. compositions employing and containing the 

said alleged invention; and denies each and every allegation of 
paragraph No, 6 of said bill of complaint. 


Vil. 


Without waiving any defense hereinbefore set up, defendant 
further answering upon information and belief avers that none of 
ribed and 





the various matters, things and combinations des 


claimed in said patent No. 782,375 is the result of an inventive 
act, or was novel at the time of the alleged invention thereof by 
3o the said Aylesworth; but on the contrary, each of said matters 
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ANSWER. 7 


sand things was well known to persons skilled in the art to which 
said alleged invention relates, and was not the proper subject- 
mutter of letters patent under the laws of the United States. 














VU. 
And this defendant further avers that, for the purpose of de- 
ceiving the public, the description and specification filed by the 
applicant for said patent in the United States Patent Office was 
made to contain less than the whole truth relative to the said 
alleged invention or discovery, or more than is necessary to pro- 
duce the desired effect. Ke : 
IX. * 10 
And this defendant further answering, upon information and 
belief, avers that the alleged invention of said patent No, 782.375, | 
or material and substantial parts thereof were, prior to the sup- 
posed invention or discovery thereof by said Aylesworth, di 
} closed and patented in the following Letters-patent of the United H 
States: A | 
| Number. Patentee. 4 Date. 
SERA vetinwocan SCOURS Tainter, y naxica ae May 4, 1886, : 
! 393-190, . S. Tainter, . vi 1888, 
' 400,648. A. Edison, . 1889. 
406.376, A. Edison, . 1889, 20 
414.750. . A. Edison, ... 1889, 
21.450. . S. Tainter, 1890, 
430.274. A. Edison, . F « June 17, 1890, 
| 484.582, oy Ai, GIO; s:sincciesiensie Oct. 18. 1892. 2 
Macdonald, .........-+.- July 5, 1808. 








' 626,709, Macdonald, «June 13. 1800, 
O76AEL, ylesworth, --. June 11, 1901. 

| 

i xX. 


And further answering. this defendant upon information and 

belief avers that said Aylesworth was not the original inventor 30 

of any material or substantial part of the things purporting to be 

patented in and by said patent No. .78. but that the same 

had long before been known to and used by others, to wit: : . 
Charles Sumner Tainter, then of and at Washington, D, C. 
Thomas H. Macdonald, of and at Bridgeport, Connecticut. 
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8 REPLICATION. ‘ | 


Thomas .\. Edison, of and at Orange, New Jersey; and that 
the said alleged invention had been in public use or on sale in the 
United States for more than two years before the date of applica- 
tion for said patent No. 782,375, by each of the above-named 
persons at the places aforesaid and elsewhere 








Xi. 


Further this defendant avers in answer to said bill of com- 
plaint that in the state of the art and of public knowledge at the 
time of the alleged invention by said Aylesworth, the various 
matters and things set forth and claimed in said patent No. 
782,375 were wanting in patentable novelty and invention. 

All of which matters and things this defendant is ready to 
maintain and prove as this Honorable Court shall direct and 
prays to be hence dismissed with its reasonable costs and charges 
in this behalf most wrongfully sustained. 

COLUMBIA PHONOGRAPH COMPANY, GEN'I 
By EDW. GARWOOD, 
Sec’y. 





PHILIP MAUROW, 
00 West Broadway, New York. 
Solicitor for Defendant. 





PHILIP MAUROW, 
C. A. L.. MASSIE, 
Of Counsel. 


United States Circuit Court, District of New Jerse;. 








Patent Company, In Rquit; 
Complainant, No. #2 March 
us. Term, On 
‘ Letters 
Couumuns Puoxocraru Comrany, Gr Patent 
Defendant. No. 728.375. 


Replication. 
(Filed July 3, 1905.) 


“The replication of the above named complainant tu the answer 
of the above named defendant, 

This replicant, saving and reserving to itself all and all manner 
of advantage of exception which may be had and taken to the 
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COMPLAINANT'S PROOFS. 9 


manifold errers, uncertainties and insufficiencies of the answer of 
said defendant, for replication thereunto sayeth: 

That it does and will ever maintain and prove its said bill to 
be true, certain and sufficient in law to be answered unto by said 
defendant, and that the answer of said defendant is very uncer- 
tain, evasive and insufficient in the law to be replied unto by this 
replicant; without that, that any other matter or thing in the said 
answer contained material or effectual in the law to be replied 
unto, and not herein and hereby well and sufficiently replied unto. 
confessed or avoided, traversed or denied, is true; all which mat- 
ters and things this replicant is ready to aver, maintain and prove, 
as this Honorable Court shall direct and humbly as in and by its 
said bill it has already prayed. 





FRANK L. DYER, a 
Solicitor for Complainant. 


United State Circuit Court, District of 





New Jersey. 











New Jer Patent Company, 
Complainant, P ; 
a ate In Equity, No._12, March 
nm = | Term, on Letters Patent 
Covumpta PHonocrapn Company, (2 a8 a! 
Xo. 782,373. 





Gr 


PRAL, 
Fondant. 





Complainant's Proofs. 


(Filed September 28, 1905.) 





West Orar 
Testimony for final heari i 





July 26th, 1905. 





ig taken for complainant pursuant 
to the 67th Rule at the Edison Laboratory. before Henry D. 3° 
Oliphant, Esq miner of this Court. 

Present—Mewvitie Crurcn, E: and Frank L. Dyer, 
Esg., for complainant; C. A. L. Massie, Esg., for defendant. 

Certified copy of patent to Aylsworth, No. 782.373 dated Feb- 
ruary ryth, rgo5, offered in evidence and marked “Complainant's 
Exhibit, patent in suit.” It is stipulated that the title to the Ayls- 
worth patent in suit is in the complainant corporation. 

It is also stipulated that printed Patent Office copies of United 
States patents, and British blue-book copies of British patents 

2 NEW 
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10 COMPLAINANT'S PROOFS. { 


may be used with the same force and effect as if duly and regu- 
larly certified. subject to correction if necessary. t 
Defendant admits that defendant, subsequent to the grant of i 
the Aylsworth patent in suit, and before the filing of the bill of | 
complaint herein, sold in this district and elsewhere, molded i 
¥ sound records supplied to the defendant by American Grapho- | 
phone Company, and that such molded sound records were formed { 
of a composition prepared as follows: 
: Stearic acid is first melted and saponified by the addition of 
to an alkaline solution (caustic soda lye and carbonate of soda) the 
ve ° proportion of alkali used being insufficient to completely saponify 
all the stearic acid present, so that a considerable proportion of 
the stearic acid exists as free or excessive stearic acid. Before 
the alkaline solution is added to the stearic acid, metallic aluminum 
or aluminum hydrate is added to the alkaline solution, so as 
to dissolve therein, forming with a portion thereof, aluminate of 
soda. * After the saponification has taken place, ceresin is added 
to the same. and either before or after the addition of ceresin, 
carnauba wax is added to the heated mixture, the temperature 
20 of the latter being raised to from 450 to 475 degrees F. A black 
coloring substance is also employed to give to the finished product 
) a uniform dark appearance. 
4 It is stipulated that-on February 20th, 190: 
records, formed of a composi 





twelve Columbia 
jon made as above described, were 
purchased by one of the complainant's employees from the de- 
thi 
qs were analyzed by Jor 











fendant corporation at its store at Pate 
District, and that these Columbia rezo! 





m, New fersey 












nat | W. Aylsworth, a chemist in the employ of the National 
graph Company: 
30 Jonas W. Aylsworth, a witness called on behali of complain- 





ant, having been first duly sworn, deposes and says as follows: 


- DIRECT EXAMINATION, by Mr. D 
Q. 1. Give your name. age. residence and occupation. 
A. Jonas W. Aylsworth, age 36, residence 223 Midland Ave- 
| nue, East Orange, New Jersey. Tama chemist employed by the 
National Phonograph Company. 
Q.2. Are you the inventor of the composition for making 
duplicate phonograph records covered hy the Aylsworth patent 
go in suit? 4. Tam. 
Q. 3. What experience have you had with chemical matters, 
‘ and particularly in connection with compositions for use in the 
phonographiec art for record materials? 
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¥ G JONAS W. AYLSWORTH. It 
gu- A. Thave been since 1888, or the latter part of 1887, connected 

with the Edison Laboratory as an experimenter and in analytic 

of work, The greater part of that time has been spent in work in 

of connection with compositions for use on the phonograph. I have 
led made thousands of experiments on record compositions, and have 
ho- superintended the manufacture of the compositions used by the 
ned National Phonograph Company and its predecessors. s 

Q. 4. Are you familiar with the composition of carnauba wax, 

of and if so, please state the composition thereof. : 
the A, It is composed chiefly of myricyl alcohol, combined with 10 
Thay cerotic acid, and myricyl alcohol in the free state, and small per- 
of centages of other alcohols and acids in which the percentage does 
ore not exceed 5 per cent. in the average lots of carnauba wax. 
um Q. 5. If carnauba wax is added to a record composition, con- 

as taining free stearic acid at a temperature of about 450 degrees F., 

Co as stated in the patent in suit, what chemical combination, if any, 

led will be effected? 
sin, A. The free myricyl alcohol of the carnauba wax will combine 
ure with free stearic acid to form a compound, known as an ether, or 
wck compound ether. The evidence of the formation of such a com- 30 
uct pound is observed when the materials are mixed by the elim- 

- ination of gas. which causes the material to froth-and foam 
bia for a considerable time after the addition of the carnauba to 
ere the previously tranquil composition; that is to say, a composi- 
le- tion free irom froth and foam previous to the addition of the 
his » carnauba. Also, by the different nature of material which is pro- 
We duced if carnauba wax is added to a stearate of soda cumposi- 
Ww . tion, containing an excess of stearic acid, where the temperature 

is not raised sutticiently to cause such combination to take place. 
in- Also by the results of the analyses. 30 
Q.6. Of what nature or character is the compound ether to 
2 which you have just referred? A. It is a wax-like compound, 
Q.7. When did you make ana of Columbia recorils sold 
_ by defendant prior to the filing of the bill and subsequent to the 
e grant of the patent in suit, as admitted in the stipulation hereto- 
he fore made? i 
A, The first one in March, 1905, and a final and complete 
ig= analysis in June and July, 1905. 
at Q.8, What was the result of your anal of the twelve Co- ‘ 
lumbia records referred to in the aboye stipulation, and please 40 
s, make a comparison of your result with the composition described 
te by the patent in suit? 
Wy A. I used two of these Columbia records in my preliminary 


analysis, and six of them in my final analysis. As a result of my 
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analysis of the Columbia composition, and putting the compari- 
son of the patent in suit in corresponding terms, a comparison of 
the two would show the following percentages of materials: 








Alysworth pat. Columbia eh 

Stearic acid, ..... eatin 66.66 per cent. 71.8 per cent. 
Sodium oxide (Na,O) as it ex- 
ists in combination with 


stearic acid in the finished 

















compound, i 3-55 38 
to Carnauba wax, from w hich the . 
compound ethers present were : 
derived, 14.24 78 e 
Non-hygroscopic — hydrocarbon, 
ceresin, parattine, ozocerite, = 
or a combination thereof, ... 14.24 14.3 
Aluminum oxide (the form in 
which it exists in combination 
with stearic acid in the fin- =. 
hed composition), . AZ 7 
20 Black coloring material, ee 2all_per cent. 


30 


40 





Q.9. When a solution of caustic soda or carbonate of soda, 
or both, is added to stearic acid. and the resulting mixture main- 
tained in a heated condition above the melting point of the stearic 
acid, what combination. i 








any takes place? 
ad, Stearate of soda is formed, the carbonic acid of the car- 
bonate of soda and the water of the caustic soda being eliminated. 

Q. 10. Is stearate of soda a metallic soap? A. Yes. 

Q. 1. In the making up of a record composition as described 
in your patent in suit, is the entire amount of stearic saponified, 
or is there any free or excessive stearic acid present? 

A. The entire amount is not saponified: there is a large excess 
of free stearic acid. 





Q. 12. When metallic akuninum or aluminum hydrate, or alu- 
minum oxide is added to a colution of caustic soda, or carbonate 
of soda, or both, what combination, if any. is formed? 

A. When metallic aluminum or hydrate aluminum is added to 
a mixture of caustic and carbonate soda, aluminate of soda is 
produced. 

Q. 13. When an alkaline solution containing aluminate of soda 
is added to a composition containing free stearic acid in the pres- 
ence of heat, what combination, if any is affected? 
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A. The aluminate of soda is decomposed with the formation : 
of stearate of soda and stearate of alumina. 

Q. 14. Defendant has admitted that in the manufacture of the 
composition from which its records are made, the composition is 
heated to a temperature of between 450 to 473 degrees F. Would 
such a temperature result in the formation of a compound ether 
such as you have previously referred to? 

a. Tt would, and as my analysis shows such a compound ether 
is present in defendant's composition. 

Q. 15. Will you please produce samples of the separate ingre- ro 
dients employed in the manufacture of the composition described 
in the patent in suit? 

A. I produce a bottle of stearic ecid, also a bottle of caustic 
soda, also a bottle containing ceresin, also a bottle containing 
carbonate of soda, sodium carbonate or sal soda; also a bottle 
containing metallic aluminum; also a bottle containing carnauba 
wax; and finally, a bottle of lamp black. 

The exhibits referred to by the witness offered in evidence and 
marked respectively —“Complainant’s Exhibit, Steari 
Sample,” “Complainant's Exhibit, Caustic Soda Sample.” 
plainant’s Exhibit, Ceresin Sample.” “Complainant's Exhibit, 20 
Carbonate of Soda Sample.” “Complainant's Exhibit, Metallic 
Aluminium Sample,” “Complainant's Exhibit, Carnauba Wax 
Sample.” “Complainant's Exhibit. Lamp Black Sample.” 

QO. 16. Will yeu produce a sample of the alkaline solution after 
the aluminum has been dissolved therein? 


























A. I produce a bottle containing this solution. 














hd Offered in evidence and marked “Complainant's Ex- 
hibit, Solution of \luminate of Soda,” 
Q. 17. Will you also produce a sample of the soap composi- 
tion referred to in your patent as the same would exist prior to 30 
the addition of carnauba wax or ceresin? : 
- A. I produce a bottle containing this soap mixture. 
Offered in evidence and marked “Complainant's Ex- 
hibit, Metallic Soap Mixture without carnauba or cere- 
. sin.” 
Q. 18. Will you also produce a sample of the composition 
described in your patent without ceresin or lamp black? 
> A. I produce a bettle containing a sample of the composition 
described in my patent, without ceresin er lamp blac : 
Offered in evidence and marked “Complainant's Ex- 4° 
hibit, Metallic Soap Mixture with Carnauba Wax. with- 
| out Ceresin or Lamp Black.” 
- } 
- 
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Q. 19. Will you also produce a sample of the composition de- 
scribed in your patent without the lamp black ? 
i aA. T preduce a bottle containing a sample of the finished ma- 
terial without the lamp black. 
Offered in evidence and marked “Complainant's Ex- 
hibit, Finished material without lamp black.” 
Q. 20. Will you also produce a sample of the finished composi- 
tion described in your patent? 
A. I produce a bottle containing samples of the finished com- 
to position. : 
“4 Offered in evidence and marked “Complainant's Ex- 
7 hibit, Finished Composition.” 
4 Q. 21. After you made your analyses of defendant's Columbia 
a records, did you ever attempt to reproduce the composition as 
thus determined by yeu? A. I did. 
. Did you ever make a record from that composition? i 
T have, and produce the same. | 
The record referred to is offered in evidence and 
marked “Complainant's Exhibit, Aylsworth Columbia 
20 Record.” 
Q. 23. Have you alse recently made records from the exact 
composition described in the patent in suit? } 
A. [have and produce the same. { 
| 











The record referred to is offered in evidence and 
marked “Complainant’s Exhibit, Aylsworth patent 
record.” 

QO. 24. Have you also recently made molded phonograph rec- 
a ords from the usual blank composition in existence before the date 
cf the patent in suit? 
jo. 4. Ihave and produce such a record made from the composi- 
tion which has been used for many years by the National Phono- 
graph Comp. for the manufacture of phonograph blanks. 
Record referred to offered in evidence and marked 
“Complainant's Exhibit, Recerd of Blank Was.” 

Q. 25. Did you ever have occasion to experiment with the com- 
position used in the Columbia records for the purpose of deter- 
mining the physical characteristics thereo! 

v A. Yes, I caused to be purchased quite a thie number of 
b Columbia recerds shortly hefere making my preliminary analysi 
‘ go and made close observation of the compositions of the same und 

































the effect of heat, and particularly with regard to the phenomena 
attending its cooling. 
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For the purpose of this suit and subject to correction 
by proof under notice, defendant admits that the com- 
position of the Columbia records referred to by the wit- 
ness is the same as the composition of those analyzed 
by the witness and referred to in his testimony. 

Q. 26, Did you find that the Columbia composition was or 
was not very limpid when in a molten state? 4. It was. 

Q. 27. Was it free of decomposition products? A. Yes. 

Q. 28. Did you observe whether under heat any gas bubbles 
were generated ? 

A. In’ re-melting the Columbia records, a little moisture was 
given off, but th also true of our own records which have 
been re-melted after standing for some time. 

29. What peculiarities of the Columbia composition did you 
“observe when the composition passed from the liquid to the solid 
state? : : 

A, That it passed through an intermediate condition of plas- 
ticity from the liquid to the solid state. 

Q. 30. Did you observe that the Columbia composition was 
sticky or tenacious so as to adhere to the mold? 

al. Tt was not. 

Q. 31. Did the Columbia composition, when quite hard, shrink 
away from the meld by a reduction in its temperature? - 

A. It did. 

Q. 32. Did it shrink uniformly or otherwise? 

el. Tt shrunk uniformly and without warping. 

OQ. 33. Is the Col 


net be affected by r 

















position one that would or would 








A. Tt would not be affected 
Q. 34. What was the substantial melting point of the Columbia 
composition? A. About 250 degrees F. 

Counsel for Compl: ers in evidence two of the 
Columbia records of the lot admitted td have been pur- 
chased at Paterson, N and analyzed by the witness 
and the same are m Complainant's Exhibit Com- 

mercial Records.” 


yy moisture, 








nt oF 















ed 








CROSS-EXAMINATION, by Mr. Ma: 
+Q. 35. In your pa 
is generally 





mnercial stearic acid 
cil and palmitic acid: what is 


ent you.say ‘that 
a mixture of steari 





the purpose of taking the pamitic acid? 

A. Because that is the only form that yeu can buy. You can- 
not buy pure stearic acid, as manufactured stearie acid always 
contains a certain proportion of palmitic acid, usually about 50 
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per cent, Stearic and palmitic acids are very closely.allied, and 
the effect of one is substantially the same as that of the other. 

+Q. 36. In obtaining your alkaline solution, you employ both 
sodium carbonate and caustic soda. Why do you take each of 

4 these? ani , 

ae A. Because carbonate of soda alone will not dissolve the 
aluminium metal or the hydrate of aluminium and form aluminate 
of soda, You could use all caustic soda, but the carbonate of. 
soda is easier to handle. | 


10 xQ. 37. What is the purpose of aluminium? 

ua aA. It prevents the tendency of the sodium compound with 
4 E stearic acid to crystalize.  % ! 
wQ. 38. If you take your alkaline solution in which the alu- | 
minum has been dissolved. and the melted stearic acid and mix 
them and heat the mixture to about 450 degrees I. will the | 

chemical re-actions which you have named in your direct examin- 

ation take place without any interposition on the part of the 

experimentor ? 
A. They will take place, but the process is facilitated hy stir- } 
20 ring on the part of the operator. 

+Q. 39. That is, if one takes the molten stearic acid and the 
- alkaline solution in which the aluminum has been dissolved and 
4 adicated, 
and continues the process long enough, those re-actions will 
inevitably take place? | 
al. They will, but the opera 
certain caution in putting th 








puts them together and applies heat at the temperature 





or mixing them would need to use 





ingredients trgether, or the re- 


ir) 





actions will take place so rapidly 
foam out of the vessel in which it is made. 

“ 30) xQ. 40. That if the operator adds the alkaline solution 

gradually and takes pains to avoid violent ebullition, the resuit 
stated in your direct examination would inevitably follow? 

- A. Yes, but violent ebullition could net be avoided. ‘The 
alkaline solution must be added so slowly, that the ebullition is 
not so violent as to overtlow the yessel in which the operation is 
carried on. {| 

#+Q. 41. Lf instead of employing a temperature of 450 degrees H 

Bs F. you employ a temperature of enly about 300 degrees F. anil | 

continue that temperature a leng cnough time, would the same } 

40 results be produced? . 
A. The same re-actions- would be produced, 

+Q. 42, And you would then have the metallic soap mixture 

without carnauba, without ceresin or lamp black, such as is 


als to cause 2 
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anil shown in “Complamant’s Exhibit, Metallic soap without car- 
nauba or ceresin wax and without lamp black”? 4. Yes. 
both +Q. 43. Referring to this sample, can that material be em- 


: f . > 
ar of ployed for making sound records? d. It can be employed. 
xQ. 44. Can it be employed for making molded records? 


du A. Not successfully. 


ABTS: +Q. 45. What would be the difficulties or objections? 
of. A. The material is too hard and brittle, it does not shrink 
away from the mold in such a manner as to form a perfect dupli- 
‘a cate in every case, thereby causing great loss in the manufacture, 10 
vith 





and also would be affected by moisture because it has no ceresin. 
+Q. 46. What is the object of adding carnauba wax to the 
material-of this sample we have just spoken of? 

a. It gives to it certain properties in shrinking, after filling 
the mold with the composition, which enables the record to come 
out from the mold in a more perfect condition than it does when 
carnauba is not added; also, it gives to the record so made a 
greater wearing capacity, That is, it will stand reproduction 
more times without showing wear than the composition wherein 
carnauba is not used, It makes a surface for the record which 20 
niay not be harder, but is tougher than if carnauba is not used. 

+Q.47. You have named two purposes, can you name any 
other results that are brought about by adding carnauba wax to 
the metallic soap mixture referred to? 

aA. No, none that now occur to me. 
+Q. 48. At the time when you add the carnauba wax, the tem- 
perature ot the material is stated in your patent to be about 360 
degrees F., and you say that the temperature is raised to about 
450 degrees F.: suppose you maintain the former temperature, 
what would be the result? 30 

A. The combination between the carnauba wax and the com- 
; position to which it is added would take place very much slower 
ithe and imperfectly. 

+Q. 49. That is, you add carnauba wax to the aluminum soap 
mixture and apply the additional heat, in order to break up the 
carnauba and cause its constituents to enter into new combina- 








ed, 


vill 




















bed tions; whereas if you do not apply the additional heat the same 
vd re . Tesults would be accomplished by a longer treatment with the 
Ms lower heat? 
A. T would not consider that the carnauba is broken up by the 4o 
process, but what takes place is that part of the carnauba, the 

ae myricyl alcohol in a free state combines with a part of the excess 
" of stearic acid. { 

be 3 NEW . 

- 

~ . ; 


Raymond R. Wile 
Research Libra 





18 COMPLAINANT'S PROOFS. 


+Q. 50. Carnauba wax is not a definite chemical compound, 
but is a mixture of certain chemical compounds, one of which is 
free myricyl alcohol and another a compound of myricyl alcohol 
with cerotic acid? A. Yes. 
+Q.51. What is the minimum temperature necessary to enable 
the free myricyl alcohol to combine with the free stearic acid? 
A. I do not know what would be the exact minimum tem- 
perature. . 
+Q. 52. Do you know whether 360 degrees would be sufficient 
to provided, of course, the treatment were continued the proper 
time. E 
A. I do not think that the complete re-action would take place H 
at that temperature, no matter how long it were continued. 
: +Q. 53. Did you never try the experiment? ; | 
A, I have tried the experiment mixing the carnauba and keep- 
ing the temperature at a low heat—around 300 to 320 degrees F, | 
and found that the reactions did not take place at those tempera- 
tures and that the composition resulting was of quite a different ' 
nature from the same material heated up to the higher tempera- , | 
20 ture, as stated in the patent. | 
+Q. 54. When the carnauba was added to the aluminum soap 
mixture, and the temperature was kept around 300 degrees F. 
was there produced any portion of the compound ethers referred 
to in the patent in suit? 
A. I should say not, although I have never analyzed the par- | 
ticular composition that I referred to for compound ethe: 
‘ +Q. 35. The material produced by treating the mixture of the 
aluminum metallic soap and the carnauba wax to a temperature , 
around 300 degrees differs in what respects from the material 
jo produced by the Aylsworth patent in suit? ' 
A, It is harder, has more apparent contraction and does not 
mold so readily. 
*Q. 56. What do you mean by more apparent contraction. 
A. The shrinkage in one case appe: 
shrinks away from the mold in which it is cast, quicker than it 
does in the other case. 
+Q. 57. The composition which has not been subjected to the 
higher degree of heat will shrink away more quickly than the . 
composition which has been subjected to the higher heat? 
go 4. Yes. * 
+Q. 58. If we take the aluminum metallic soap, as prepared 
in the first part of your patent in suit, at a temperature a little 
above its melting point and add to it carnauba wax at a tempera- \ 








rs to be more, because it 
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ture a little above its melting point, how would the material 
thereby produced differ from the finished material of the Ayls- 
worth patent in suit; that is, the two ingredients are melted and 
the heat maintained until they are thoroughly mixed? 

A. The resulting material would shrink away from the mold 
more quickly in the case of the material formed at the low tem- 
perature, and cause a less perfect record to be manufactured. 
Also, the material would be harder and less tough, which would 
show its effect in the wear on reproducing the record a great 
number of times, and would not be so durable. 

+Q.59. Have you ever tried the experiment required of in 
the preceeding question? A. I have. 

+«Q. 60. After the carnauba wax has been added and the high 
temperature maintained as stated in your patent, you add cere- 
sin; what is the object of this? 

A, To temper the material and render it less affected by 
moisture. * 

xQ. 61. Does the ceresin affect the shrinkage characteristics of 
the material? 

A. Somewhat, in the same manner as the carnauba, when 
superheated, by causing it to adhere to the mold for a longer time. 

+Q. 62. If we take the aluminum metallic soap and add car- 
nauba wax, but without sufficient heat and time to produce the 
compound ethers, and if we then add a larger proportion of cere- 
sin than stated in your patent, would the result be to give a 
material which would have practically the same shrinkage pecu- 
liarities and hardness of the finished product of the patent in suit? 

A, In its shrinkage properties, yes, but in its wearing proper- 
ties, no. 

+Q, 63. You have tried this experiment also, have you? 

A. Yes. 2 

+Q. 64. In lines 79-80 of page 2, the patent speaks of a very 
hard wax, preferably carnauba, and in lines 115-118 of the same 
page, it speaks of paraffine or ozocerite as equivalents for ceresin ; 
asa matter of fact, which are used by complainant. 

A. In practising the invention of the patent, I prefer to use 
carnauba, In practising the invention of the patent I prefer to 
use ceresin, : 

+Q. 63. Why should ceresin when used be “free from par- 
affine” (line 126 of page 2) ? 

A. Because of the difference in price between ceresin and 
paraffine. If we care to use paraffine, we can buy it separately 
at a much cheaper price than we can buy ceresin and we prefer 
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to specify in the purchase of ceresin a material free from paraf- 
fine. 

+Q. 66. I understand that the instructions are given in the pat- 
ent purely on account of the price. But suppose ceresin not “free 
from paraffine’’ were employed, what difference, if any, would be 
in the result ? 

A. If paraffine were used, it would be noticeable in the per- 
centages of records broken during manufacture. We have found 
this out by actual experience. 

+Q. 67. Is this ceresin subjected to any chemical reaction or 
change, or does it simply enter into a physical mixture with the 
rest of the material? 

ad. There is no chemical re-action or change takes place be- 
tween the ceresin and the other ingredients. It is simply a mix- 
ture or a solution of the ceresin in the other material. 

+Q. 68, After adding the ceresin and the coloring matter you 
may add free stearic acid. Does any chemical change or re-action 
take place from this latter? 

A. There may be a chemical change take place, but the reason 
for the addition of the stearic acid is to regulate the congealing 
peint of the material, or to regulate the temperature at which 
the material will remain fluid. 

+Q. 69. Do,you know whether there is any chemical change or 
reaction, and if so, what is it? 
¥ do not know if there is any change or reaction if stearic 
dded finally to regulate the congealing temperature. I do 
not know that there is any chemical action, but from the at 
change in the congealing point, produced by the addition of small 














acid 









percentages of stearic acid, I should conelude that there was soine 
chemical change. : 

+Q.70. What effect does this final addition of the free stearic 
acid have upon the shrinkage and other physical properties out- 
side of the congealing point? 

A. Within the limits of the amounts that we add in practic 
there are pre y no effects in the shrinkage, ete. The addi- 
tion of stearic acid to bring down the congealing point is simply 
replacing that which evaporates during the manufacture of the 
composition. 

+Q.71. Do you mean that stearic is volatile inside of 450 de- 
grees F.? A. Yes. 

*Q. 72. In making your analysis of the Columbia composition, 
did you find any sodium oxide or any other sodium compound not 
in combination with stearic acid? A. No, 
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+«Q. 73. Did you determine how much, if any. free stearic acid 
there existed in the Columbia composition, as distinguished from 
the stearic acid in combination with cther bodies? 

a, No, not directly. But by calculation, the percentage of 
stearic acid found would correspond to far more than enough to 
form a neutral compound with the amount of soda and alumina 
found, and from that I would infer that there was a large amount 
of stearic acid in the free state. 

+«Q. 74. Did you determine how much, if any, aluminum ox 
there was not in combination with stearic acid? 

A. There was no aluminum oxide not in combination with the 
stearic acid. 

*Q.75. Your analysis given in Question 8 shows a percentage 
of sodium oxide 3.8, and shows a percentage of aluminum oxide 
.7; What percentage of stearic acid would be exactly sufficient to 
be completely neutralized by them? * 

A, Na,O (Sodium Oxide) in Columbia Composition equals 
3-8 per cent. Al,O, (Aluminum oxide) in Columbia Composi- 
tion is .7 or in metallic aluminum equals 0.371 per cent. 3.8 
parts by weight of Na.O will combine with and exactly neutralize 
53-03 parts pure stearic acid, the product being stearate of soda, 
Na Cys Hyp-Os. 0.371 Al or .7 , Will combine with and 
exactly neutralize 11.65 parts of pure stearic acid to form stearate 
of aluminum Al 3 (C,s H;;0.). The actual amount of fatty 
acids combined with the soda and alumina would be slightly less 
than the amounts given as they are calculated from pure stearic. 
Palmitie lieing present in the.stearie acid of commerce in a large 








ide 











percentage and it having a lower molecular weight thar stearic 
and a smaller amount will neutra O and 0.7 
parts of Al,O,. 

«Q.76. One of the items enurierated in your analysis, given 
in Question 8, is “‘ceresin, parafine, ozocerite, or a combination 
thereof * * * * 14.3%: did you determine independently 
which of these were found and in what amounts? 

al. No, I determined them as hydro-carbons which might in- 
clude all of them. The method of separating the material would 
so change its color and appearance as to make its positive identity 
uncertain. The material which I actually separated from the 
Columbia composition appeared to be a mixture of paraffine and 
ceresin, but if ozocerite has been used, it could not have been 
separated, as such, because the operation of separating would 
refine the paraftine and ozocerite and there would have been ob- 
tained from it a material more closely resembling ceresin which is 
a refined form of ozocerite. P 





ize 3,8 parts of > 




















10 


20 


30 


4o 


Raymond R. Wile 
Research Library 


Io 


20 


30 


40 





22 COMPLAINANT'S PROOFS. 


+Q.77. What is the formula of carbonate of soda? 

A. Naz, CO;, 10(H,O). This is the formula of the particular 
carbonate of soda referred to in the Aylsworth patent in suit. 

+Q. 78. What is he formula for caustic soda? A. Na OH. 

+Q.79. Under the stipulation that sodium carbonate had been 
employed in making the Columbia composition, what became of 
the C.? A. It would go off as carbonic acid gas CO.. 

xQ.8o0. And the same would happen to the H of the caustic 
soda? 

A. The same would happen to the OH, of the caustic soda in 
the following manner: 

Two molecules of caustic soda enter in the reaction, After 
the re-action, the two atoms of Na and one atom of oxygen 
remain, and two atoms of H and one atom of oxygen escape as 
water. 

+Q. 81. In what form did’ you separate the carnauba wax re- 
ferred to in answer of Question 28? 

A. In the form of myricy! alcohol and cerotic acid, two sepa- 
rate bodies which were separated and identified. 

+Q. 82. You took no heed of the other ingredients of carnauba 
wax? 

A. No, as these ingredients did not amount to over five per 
cent, of the carnauba wax it would be very difficult to separate and 
identify them without operating on a very much larger amount 
of material than I started with, 











RE-DIRECT EXAMINATION, by Mr. Dyer: : 

R-dQ. 83. I understood you to say that commercial stearic 
acid is always found combined with a considerable proportion 
of palmitic acid? Ad. Yes. 

R-dQ. 84. In what respects'does palmitic acid differ from 
stearic acid? 

A, In its physical properties and chemical constitutions it 
closely allied to stearic acid. the chief difference being the addi- 





tion of a few degrees in the melting point in favor of stearic. 
acid. Palmitic acid is a few degrees lower in melting point. 

R-dQ.85. Ti the actual composition, does the palmitic acid 
enter into chemical combination with the soda and aluminum, as 
is the case with stearic acid? A. Yes. 

R-dQ. 86. What does it form? 

A. It forms a palmitate of soda and palmitate of alumina, 
which are undistinguishable from the corresponding compounds 


of stearic acid. 
J. W. AYLSWORTH. 
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Sworn to before me and subscribed this twenty-sixth day of 
July, 1905. 
HENRY D. OLIPHANT, 
Examiner. 


West Orance, New Jersey, July 27th, 1905. 
Met pursuant to adjournment. : ‘ 
Parties present as before. 10 
. ARTHUR S. BROWNE, being called as a witness on behalf 
of complainant, having been first duly sworn, on oath testifies 
as follows: 
‘ DIRECT EXAMINATION, by Mr. Dyer: I 
Q. 1. Give your name, age, residence and occupation? 
A. Arthur S. Browne, age 44, Washington, D. C., Patent 
solicitor and expert. 
Q. 2. What experience have you had qualifying you to testify 
as an expert in reference to patents for inventions, and particu- 
larly in the phonographic art? - 20 
A. I was graduated rom Darmouth College, Hanover, N. H., 
in 1881, and in the following year I entered my present profession 
in which I have since been actively and continuously engaged. 
I have prepared and prosecuted many hundreds of applications 
for patents; and I have made numerous investigations into the 
literature of various arts for the purpose of giving cpinions con- 
cerning the noveity of inv and the y and in- 
fringement of patents. I have frequently visited workshops and 
factories for practical information. I have frequently testified 
as an expert witness in patent suits, having testified in nearly 30 
two hundred such suits. I have been familiar with the phono- 
graphic art for about fifteen years, and I have testified in a num- 
ber of suits in which phonographic patents were in suit. 7 
Q. 3. Have you read and are you familiar with the Aylsworth 
patent in suit, No. 782.375, dated February 14th, 1905? A. Yes. 
Q. 4. Please consider this patent and state what you find to be 
the composition described and shown therein, and particularly as 
set forth in claims 1 to 10 inclusive, and claims 12, 14, 16, 18, 
Ig, 20 and 22. 
al. The Aylsworth patent in suit relates to an improved com- 4° 
position employed in making duplicate phonograph records. The 
specification states at the outset that the invention “relates to a 
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phonograph records obtained by 





ny suitable process from: a 
matrix or mold; but the composition has been gotten up espe- 
cially for making duplicate phonograph records obtained by the 
process described in patent to Miller & Aylsworth, No, 683,6c 
dated October 1, rg0r, and wherein a suitable mold carrying on 
its bore the negative representation of the record to be duplicated 
is immersed in a molten wa: 











ke coaguable material, which 


forms a coagulated layer of the desired thickness on the bore of * 


the mold, after which the material is reamed internally while 
warm and the resulting duplicate removed by shrinking dia- 
metrically, and removing the same longitudinally from the mold. 
its end being finally finished.” 

In the manufacture of duplicate phonographic records, the 
in the case of a song. sings in the vicinity of a song record- 
ing machine, the action of which is (in the case of recording 
machines like those of the Edison Company) to cut a shallow 
spiral groove in the periphery of a cylinder composed of a suit- 
able wax-like material, the sinuosities and irregularities of the 
sound-groove conforming to the character of the sounds of the 
singer, The material of which this recording cylinder is made 
has to be such that it may be readily eut by the action of the 
cutting tool with which the sound-recording machine is equipped, 
and as a result, it is not susceptible of reproducing the song for 
a large number of repetitions. Moreover, it is important that a 





























large number of duplicates should he mace, The artist may be 


a high priced singer employed for the purpose, and. obyiow 





tbls reqnires 






the business of selling records for the use of the 
that the duplicates should be made in large numbers in an ecu- 
nomical manner. In accordance with the Miller and .\ylsworth 
patent of October t, 1901, referred to in the pstent in suit, a 
metal matrix or mold formed. by a process of electro-plating i 
made from the original sound-cylinder made when the artist is 
singing. This matrix or mold is a hollow cylinder having on its 
sentation of the eriginal sound 











interior surface a negative ret 
record, that is to say, where the original sound record has a 
groove the matrix or mold has an interially projecting rib. As 
stated in the extract from the patent in suit just quoted, the new 
ition is particularly adapted for making duplicate phono- 
ords frem such a matris or mol! ay suitable yp 
ss set forth in the said 











compe 
graphic re 
but especially refers t the pre 
Miller and Aylsworth patent. In accordance with that patent, the 
composition for the duplicate records is melted and is introduced 
into the intericr of the matrix or mold. The composition is, in 
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effect, cast as a hollow cylinder within the matrix or mold. The 
composition flows on to the interior surface of the mold con- 
forming to the irregular surface, the irregularities representing 
sound waves, After the cast is made, the melted material within 
the matrix or mold is permitted to chill, and, in chilling, it con- 
tracts sufficiently to clear the matrix or mold, so that the cast 
record can be removed end-wise from the cylindrical mold, The 
cast record, thus removed, is in the shape of a hollow cylinder, 
having on its exterior an irregular spiral groove exactly con- 
forming to the sound groove formed. in the exterior of the orig- yo 
inal record while the artist was singing. The duplicate record 
thus formed is then reamed out on its interior so as to form a 
series of inwardly projecting annular ribs adapted to fit upon the 
mandrel of a sound-reproducing machine. [t is obvious that %, 
numerous castings can be made froni the metallic matrix or mold, 
and, hence, that a large number of duplicate sound records to an 
indefinite extent can be made from a single matrix. In this way, 
many duplicates can be made from the original sound record at 
a moderate expense. The Aylsworth patent in suit sets forth in 
detail and in extenso the qualities and properties which the com- 39 
position should have, which is to be employed in making of such 
duplicate records. These characteristics are. first, those which 
adapt the composition to the casting or molding method, and, 
second, those which pertain to the completed sound record itself, 
as the instrumentality for yse in the sound. reproducing machine. 
-A\s stated more in detail in the speciti ition 


























ion, the compi 
shoul be very limpid when nielted: should involve no deeom- 





position products, which would form bubbles in the record 
surface; should gradually chill in becoming solid; should not be 
sticky or tenacious, so as to avoid sticking to the mold; should 30 





not shrink away from the mold until it has become quite hard in 
chilling; sl 





ould shrink uniformly so as to avoid distortion of the 
sound record; and. while still hot, it should be capable of being 
cleanly cut in the reaming of its interior s 
clean surface at its interior to properly iit the mandrel of ihe 
reproducing machine. ‘These are characteristics of the composi- 
ticn which pertain particularly to the casting metal of duplica- 
tion, The characteristics which the specification sets forth as im- 
portant in connection with the duplicate record as a sound pro- 








As to. present a smooth ‘ 








ducing device are that it should he of fine texture or grain, 10 go 
avoid the production of extraneous 





should be hard so 

as to avoid wear under the action of the sound reproducing ma- 

chine; it should have a smooth and polished surface to aid in i 
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eliminating foreign noises during sound reproduction; it should 
be free from blow-holes at its surface, which would destroy its 
sound producing character ; it should not be affected by moisture 
to facilitate its use in moist atmospheres; it should have so high 
a melting point as not to soften in hot weather; it should, be of 
a dark color to facilitate inspections for imperfections; and it 
should be amorphous and non-crystaline so as to give a pure 
sound, 

After stating these desirable attributes, the specification says; 

“The composition which I have invented and which 
will be herein described is one possessing these charac- 
teristics, and hence is especially adapted for use in this 
art.” (Page 2, lines 5-8). 

The specification then sets forth in great detail the ingredients 
employed and the steps carried out in making the composition. 
First the following ingredients are taken, namely— 

Stearic acid, 

Sodium carbonate, 

Caustic soda, 

Aluminium, c 

These ingredients are treated in the manner described in detail 
and as the result there is formed a metallic soap mixture con- 
taining stearate of soda, and stearate of alumina, these two 
stearates being specified in the patent drawing. 

The next ingredient employed is “a very hard wax, preferably 
carnauba” (page 2, line 80). The carnauba wax is added in 
a stated quantity to the molten metallic soap mixture and is 
subjected to heat, the specification saying — 

“When the carnauba wax is added to the soap mix- 
ture, the temperature of the mass is raised to about 450 
degrees F. and maintained until all foaming ceases, 
which usually takes about five hours, By thus subject- 
ing the mixture to a relatively high heat a combination is 
effected between the alcohols of the carnauba wax and 
the excessive stearic acid present in the metallic soap 
composition, forming a hard wax-like compound ether, 
which gives to the composition many of its desirable 
characteristics.” ( Page 2, lines 90-100). 

Ceresin is then added for the purpose of making the compos 
tion non-hygroscopic and less brittle than it otherwise would be. 
and a dark pigment such as lamp black is then added to give the 
composition the desired black color. 

The specification states that instead of ceresin “other hydro- 
carbon waxes may be employed, such as paraftine or ozocerite” 
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(page 2, line 117) and that, although carnauba wax is preferred, 
yet it is found “that bees’ wax and Chinese wax and palm wax all 
contain alcohols somewhat similar to those of carnauba wax 
and by which substantially similar actions take place” and that 
these materials may be substituted “but always at a sacrifice in 
the desirable condition of the resulting product.” (Pages 3, lines 
31-39. 

It is also stated that when the composition is being used in 
making castings in accordance with the Miller and Aylsworth 
patent, No. 683,615, that the congealing point of the mixture 
may be adjusted to the proper temperature by the addition of 
stearic acid. ‘ 

The composition which is thus produced comprises the metallic 
soap mixture (made from the stearic acid, aluminum, sodium 
carbonate and caustic soda), a hard wax such as carnauba wax, 
a non-hygroscopic ingredient, such as ceresin, and a black pig- 
ment such as lamp black. The composition results from the mix- 
ture of these materials. As stated in the specification, the employ- 
ment of these ingredients results in the presence in the composi- 
tion of a wax-like compound ether, due to the presence of free 
stearic acid in the metallic soap composition, and the alcohols of 
the carnauba wax. c 

The various claims cf the patent to which the question directs 
my attention recite these various ingredients in different ways. 

Q. 3. Are you familiar with the testimony of Mr. Aylsworth 
already taken in this case, with the several exhibits referred to 














and with the admission of defendant's counsel as to the:composi- 
tion used by defendant, and the process of making the same? 

A. Yes. 4 

Q. 6. Please make a comparison between defendant's composi- 
tion as described and shown in this testimony and these exhibits, 
and in the admission of defendant's counsel with the composition 
described and shown in the patent in suit, and particularly as set 
forth in claims 1 to to inclusive, and claims 12, 14, 16, 18, 19, 
20 and 22, and state the results of such comparison? 

A. A side by side comparison between complainant's Exhibit, 
Aylsworth patent record, mace in accordance with the patent in 
suit, and “Complainant's Exhibit, Columbia Commercial Rec- 
ords,” 








shows that they are substantially alike in appearance and 
in general physical characteri 

The evidence of Mr. Aylsworth and the admission on behalf 
of the defendant show that in the manufacture of defendant's 
composition the same ingredients are employed, which are set 
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forth in the Aylsworth patent in suit, and that the defendant's 
composition and that of the patent contain the same elements, 
The admission of the defendant shows that a metallic soap 
mixture is first made by the use of stearic acid, caustic soda lye, 
carbonate of soda, and metallic aluminium, or aluminium 1 





drate. The admission further states that after a saponitication 
has taken place, the composition is completed by the addition of 
ceresin, carnauba and a black coloring substance. In addition 
Mr. Aylsworth states that in the final composition of the defend- 
ant, a wax-like compound ether is present, due to the employ- 
ment of carnauba wax and stearic acid. Also, Mr. Aylsworth 





finds in the manipulation of defendant's composition that it pos- 
sesses all of the characteristics in the casting or molding process 
of making duplicate sound records, and in use as a sound-repro- 
ducing medium, which the patent in suit states pertain to the 
patented composition. I find, therefore, that defendant's com- 
position contains and embodies the subject matter of the several 
claims of the Aylsworth patent in suit which are mentioned in 
the question. 

Claim 1 is as follow: 

“1. A composition for phonograph recording surfaces, 
comprising a metallic soap and a hard wax added 
thereto, substantially as set forth.” 

Defendant's composition is that which results from the use of 
these specified ingredients, defendant ing in the manufacture 
of its composition a metallic soap resulting 
of stearic acid, caustic soda lye. carbo 
aluminium or aluminium hydrate; and as a hard wax detendant. 
employs carnauba wax. Therefore. defendant's composition is 
that specified in claim 1 of the Alysworth patent. 

Claim 2 is the same as claim 1, except that it specifies carnauba 
< instead of referring to a “hard wax” as does claim 1. Car- 
nauba wax is used by the defendant in making its composition, 
and hence, defendant's composition is that specified in claim 2. 

Claim 3 is like claim 1 except that it also specifies the presence 
of “a non-hygroscopic ingredient” and in defendant's composi- 
tion ceresin which is such an ingredient, is employed, and, con- 
sequently, defendant's composition is that specified in claim 3. 

Claim 4 is like claim 3. except that it spec “ceresin” as the 
particular non-hydroscopic ingredient. and it follows, that de- 
fendant's composition is that specified in claim 4. 

Claim 5 is the same as claim 3, except that it specifies carianba 
wax instead of a hard wax, and there is the same difference be- 
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tween claims 4 and 6, and, since carnauba wax is used in making 
defendant's composition it is the composition specified in claims 
5 and 6. 
Claim 7 is as follows: 
“7, A composition for phonograph recording sur- 
faces, comprising a mixture of a metallic soap and a 
wax-like compound ether, substantially as set forth.” 
Defendant's composition has in it a wax-like compound ether, 
resulting from the employment of stearic acid and carnauba wax, 
. and, is hence the composition specified in this claim. io 
v Claim 8 is like claim 7, except that it also specifies a “‘non- - 
hygroscopic ingredient,” and claim 9 is like claim 7 except that 
it also specifies “ceresin” and, because defendant’s composition 
also includes ceresin as a non-hygroscopic ingredient, it is the 
p composition specified in claims 8 and 9. . 
Claims 1o, 12, 14 and 16, are like claims 1, 2, 6 and 7 respec- 
tively, except that each specifies in addition a “black pigment,” 
and because defendant's composition includes a-black coloring 
substance employed to give to the finished product a uniform 
dark appearance, it is the composition specified in each of these 20 
claims 10, 12, 1§ and 16. 
The claims 18, 19 and 20 are like claims 5, 6 and 12 respectively 
except that each specifies “stearate of soda” instead of “a metal- 
lic svap.” Defendant's composition includes a metallic soap 
comprising stearate of soda, due to the employment of the in- 
gredients from which the metallic soap is made, and consequently 
is the composition specified in each of the claims, 18, tg and 20. 
* Claim 











is as follows: 

. A composition for phonograph record-surfaces, 
comprising a mixture of stearate of soda, stearate of 30 
alumina and carnauba wax, substantially as set forth.” 

The metallic soap of defendant's composition contains stear- 
ate of soda and stearate of alumina, due to the employment of 
stearic acid, caustic soda lye. carbonate of soda, and metallic 
aluminum or aluminum hydrate, and the saponifying process, 

: and carnauba wax is also employed, and, therefore, defendant's 

composition is that specified in claim 22. 

I find, therefore, that defendant's composition contains and 
embodies each of the claims of the Aylsworth patent which are 
specified in the quest 
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CROSS-EXAMINATION, by Mr. Masste: 
Q. 7. Please look at claims 1, 3, 4 and 10; also claims 2, 5, 6, 
12, 14, 18, 19, 20 and 22, and finally claims 7, 8, 9 and 16. Do 
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you observe that the first group of claims speaks of “hard wax” 
where the second group names “carnauba wax” and the third 
group “wax-like compound ether? A. Yes, 

Q. 8. Is every form or variety of carnauba wax “‘a hard wax” 
as you understand that term in this patent? 

A. So far as I know to the contrary, it is. 

Q.9. Is there any “hard wax" as you understand that term 
in this patent, besides carnauba wax, and if so, please name other 
materials which you consider hard waxes for the purpose of the 
patent ? 

A. This specification states that bees’ wax, Chinese wax and 
palm wax all contain alcohols, somewhat similar to those of car- 
nauba wax, and that these materials may be substituted for the 
carnauba wax “but always at a sacrifice in the desirable condi- 
tions of the resulting products.” I understand, therefore, that 
bees’ wax, Chinese wax and palm wax, are to be broadly con- 
sidered as hard waxes, but are inferior to carnauba wax as far as, 
the production of sound records is concerned. I have no infor- 
mation on this subject other than what is contained in the para- 
graph of the specification to which I here refer. 

Q.10. Do you consider bees’ wax, a urd wax ;sand if so, please 
name what you regard as soit waxes? 

A. Thave had no experience in the employment of bees’ wax in 
the making of sound records. or any knowledge of its employ- 
ment in connection with duplicate records, and consequently, 
do not know whether it is a hard wax for this purpose. Nor do 
I know what would be a soft wax for the purpose. 

Q. 11. For any other purpose than “this purpose,” if you do 
not regard bees’ wax, as a soft wax, what waxes are soft, if any? 

A. I do not know, 

Q. 12. Is any and every “wax-like compound ether” always 
a hard wav? d. I do not know. 

Q.13. Are there any “hard wa 
pound ethers” ? 




















besides “wax-like com- 
? 4. I do not know. 

Q. 14. How about carnauba wax, and bees’ wax for the pur- 
pose of this patent; is not each of these said to be a hard wax, 
and is either of them an ether? 

A. T understand carnauba wax is a hard wax, and when it is 
treated with stearic acid in the manner specified in the \ylsworth 
patent, a wax-like compound ether is produced. T further un- 
derstand from.the patent that bees’ wax to a certain extent acts 
like carnauba wax, and that when used in accordance with the 
patent in suit a wax-like compound ether is produced but less de- 
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sirable for the purpose of duplicate sound record than when car- 
nauba wax is employed. : 

Q. 15. Mr. Aylsworth has testified that carnauba wax to the 
extent of at least 95 per cent, consists of myricyl alcohol and 





cerotic acid; and that when it is added to stearic acid under con- ~ 


tinued high heat, its free alcohol unites with the stearic acid. Is 
what remains of the original carnauba wax, in your opinion, still 
“carnauba wax"? 4. I do not know, 

Q. 16. Please define the meaning of the following words that 
appear in the patent in suit, namely; “composition,” “mixture,” 
“compound ether,” “metallic soap” and “hard wax” 

A. Composition means a complex body made of various in- 
gredients. 

Mixture means a number of ingredients mixed together. 

Compound ether refers to the bodies which result from the ac- 
tion of stearic acid upon carnauba wax, under the condition stated 
in the patent. 

Metallic soap refers to the material as it exists after the treat- 
ment of stearic acid, sodium carbonate, caustic soda, and me- 
tallic aluminium, in the manner stated in the patent, and it in- 
cludes stearate of soda, and stearate of alumina, 

Hard wax means a wax like carnauba wax, and less desirably 
and at a sacrifice of the desirable conditions of the resulting pro- 
ducts, includes bees’ wax. Chinese wax and Palm wa: 

Q.17. Was each one of these terms well understood among 
persons skilled in this art before the date of the patent in suit; 
and if so, what did each one of these terms mean in the general 
understanding of persons skilled in this art? 

A, I believe that composition, mixture and metallic soap were 
well-known terms in the art before the date of the patent in suit, 
and that each was understood to mean what [ have stated in my 
next preceding answer. Whether or not the terms “compound 
ether” and “hard wax” were used in the art prior to the date of 
the patent in suit, I do not know. 

Q. 18. Then so far as you know, the term “hard wax” has a 
specialized meaning, new with the patent in suit? 4d. Yes. 

Q.19. And you understand that the patent in suit classes 
“bees’ wax” as a hard wax; does this mean the ordinary bees’ 
wax of commerce? 4. I so understand. 

Q. 20. And you know of no other wax-like compound ether 
except the body derived under heat from stearie acid and car- 
nauba wax, or from stearic acid and ordinary bees’ wax or the 
other waxes named in the last paragraph of the description of 
the patent in suit? 
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A. The only wax-like compound ether that T know of is-that 
produced from stearic acid and carnauba wax when heated. 1 
do not know that treatment of bees’ wax, Chinese wax and Palm 
wax with stearic acid under heat produces a wax-like compound 
ether, though I judge that is the teaching of the patent, 

Q. 21. What temperature should be applied to a mixture of 
stearic acid and bees’ wax, in order to produce, if it does produce 
it. this wax-like compound ether? A. I do not know. 

Q. 22. Have you carried out the directions of the patent in 
suit, and thereby produced the composition therein described? 

A. No. 

Q. 23. Have you made melded sound records from such com- 
position in accordance with the Miller and Aylsworth patent, 
referred to in your direct examination? A. No, 

Adjourned until 10 o’clock Saturday morning, July 29th, 1903, 











West Orance, New Jersey, July 20, 1903. 

Met pursuant to adjournment at 10:30 A, M. 

Parties present as before. 

The cross-examination of the witness Browne is resumed by 
Mr. Massie. : 

4+Q. 24. Do you understand that Aylsworth was the first to 
observe the desirability of the characteristics pointed out in the 
patent, line 38 of page 1, line 5 of page 2. and referred to in your 
answer to Q. 47 

d.*As to some of them [ should say not; as to others 1 do not 
know. 

+Q. 25. Will you kindly indicate which of these characteristics 
you should say Mr. Aylsworth was not the first to observe the 
necessity for? 

A. That the duplicate record should be of fine texture or grain, 
should have 2 very smooth sac. polished surface, should be free 














isture or 
summer heat, and should be amorphous and non-crystaline, 

rQ. 26. So far as you know w as the first.to observe that 
the material should be of es fine texture or grain, and 
what is your authority for your ayswer? 

al. Ido net know who was the first. 

4+Q. 27. What is there in the Aylsworth specitication in suit 
that causes his composition to be of excessively fine texture or 
grain? That is, what material or materials, and what step or 
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lm steps brings it about that the completed composition of the patent 
ind in suit is of excessively fine texture or grain? 
A. The entire composition made in the manner described re- 
cf sults in a product having the fine texture. Whether or not this 
ce can be attributed to any particular ingredient or any combination 
of the ingredients less than the whole I am unable to say. 
in +Q. 28. By “unable to say” you mean that you do not know? 
dl? A, ‘Ves: 
+Q. 30. Where and when, if you know, was the observation 
nic first made that this composition should have a very smooth and 10 
nt. polished surface? A. I do not know. 
+Q. 30. What is there in the Aylsworth specification that 
03. causes his composition to have a very smooth and polished sur- 
face? 
wv A, The combination of ingredients set forth when treated in 
the manner set forth. 
4#Q. 31. Do you know whether or not the omission of any one 
of the ingredients or of any one of the steps set forth in the 
patent would still produce a composition having a very smooth 
b3 and polished surface. A. No. 2 20 
e *Q. 32. Do you know when and where it was first observed 
re that the composition should be free from air and gas bubbles? 
ihe A. No. 
an +Q. 33. What is there set forth in the Aylsworth patent that 
produces this result? 
ow al, The combination of ingredients and the method set forth. 
+Q. 34. Do you know whether if any of the ingredients and 
= any of the steps shouid be omitted, the resulting composition 
" would nevertheless be free from air and gas bubbles? A. No. 
+Q. 35. When and where was it first observed that the com- 30 
nig position should not be affected by moisture or summer heat? 
Be A. I do not know. A 
A +Q. 36. What is there set forth in the \ylsworth patent that 
causes the composition not to be affected by moisture or summer 
af heat ? 
d A. The immunity from deterioration by moisture is attribnted 
- by the specification to the presence of the ceresin. The high melt- + 





ing point which enables the composition to withstand ordinary 


it atmospheric temperatures is the result of the completed product 
ie made from the specified ingredients in the manner set forth. 40 . 
2 *Q. 37. And, as in former answers, you do not know whether a 
this withstanding of the changes in atmospheric temperatures 
5 NEW- 
Raymond R. Wile 





34 COMPLAINANT'S PROOFS, 


would be produced if any of the ingredients or steps should be 
omitted. Ad. No, I do not. 
+Q. 38. What other effect, if any, is produced by the ceresin? 
A. 1 do not know. 
+*Q. 39. Where and when, if you know, was it first observed 
w " rs that the material for this purpose should be amorphous and non- 
crystaline? 4. I do not know. ‘ 
+Q. 40. What is there set forth in the patent in suit which ren- 
ders this Aylsworth composition perfectly amorphous and non- 
- 10 crystaline? 

A. The presence of the stated ingredients treated in the man- 
ner described. . 

*Q. 41. And as in previous answers, if any ingredient or steps 
would be omitted you do not know whether the composition 
would be perfectly amorphous and non-crystaline? 

A. I do not, 

- ‘ *Q. 42. Do you know of any composition in this art outside 
of the composition produced from the stated ingredients treated 
in the manner described in the patent which .is amorphous and 

20 Non-crystaline? A. Yes. 

+Q. 43. Please refer to the other characteristics set forth by 
ha the patent as desirable, and which are not enumerated in your 
> answer to +Q. 25; what is there set forth in the patent in suit 
which renders the composition very limpid when in a molten or 
plastic state? i 

A. The stated ingredients treated in the manner set forth, 
#Q. 44. What ingredients or what steps could be omitted with- 

- out impairing the great limpidity of the composition “when in a 
molten or plastic state.” 4. I do not know. 

30 *Q. 45. What material or composition have you ever seen that 
is very limpid when in a plastic state. A. I do not recall any. 
+Q. 46. Are you prepared from your experience in this art to 

- state that there is no such composition except the particular com- 

3 position obtained from the stated ingredients treated in the man- 
ner set forth in this patent? A. No, 

#Q.47. Outside of the composition obtained from the in- | 
gredients stated in the patent when treated in the manner set | 
forth in the patent, do you know of any composition in this art 
that is very limpid when in a molten state? .4. No, I do not. 

xQ. 48, What is there set forth in the patent that renders the 
Aylsworth composition “free of decomposition products”? 

A. Tite stated ingredients treated in the manner described. | 

*Q. 49. Is that the most specific and definite answer you can 
- make to the question? 4. Yes. | 
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composition would be very hard when set? A. I do not know. 

+Q. 52. Do you know whether or not the necessity for this 
characteristic was observed by any one before the date of the 
patent in suit? A. No. 

«Q. 53. What is there set forth in the patent that causes the 
composition to be very hard when set. 10 

A. The stated ingredients prepared in the manner set forth. 

+Q.54. And if any ingredient or step should be omitted, would 
the composition nevertheless be very hard when set? 

A. I do not know. 

*Q.55. What is there set forth in the patent that produces 
the characteristic recited in line 55 et seg. of the patent in suit? 

A. The stated ingredients treated in the manner set forth. 

+Q. 56. Do you know whether ingredients or any steps could 
be omitted and nevertheless the composition would have the char- 
acteristic inquired of? A. No. 20 

«Q. 57. Have you sufficient experience in this art to point out 
any particular step which pre-eminently and especially contributes 
to the characteristic inquired of? A. No. - 

+Q. 58. What is there set forth in the patent that renders the 
composition not sticky or tenacious? 

A, The stated ingredients treated in the manner set forth. 

xQ. 59. And is there any ingredient and any step that could 
be omitted and the composition would nevertheless be not sticky 
or tenacious? 4. I do not know. 

+Q.60. Have you sufficient experience in this art to know of 
any material or composition, except that obtained from the stated 
ingredients treated in the manner set forth in the patent, which is 
not sticky or tenacious? A. No. 

xQ. 61. What is there set forth in the patent that renders the 
composition capable of shrinking away from the mold when quite 
hard by a reduction in its temperature? 

A. The stated ingredients treated in the manner set forth. 

«Q.62. And what ingredient or step could be omitted there- 
from without impairing or affecting the characteristic inquired 
of- A. I do not know. 

«Q. 63. Is your experience in this art sufticient to enable you 
to know of any other composition that is capable of shrinking 
away in the manner inquired of? A. No. 
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e +Q. 50. That is, you do not know whether any particular step 
may be omitted, and nevertheless the resulting composition would 
be free from decomposition products? A. No. 
+Q.51. When and: where was it first observed that Sark a 
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+Q.64. What is there set forth in the patent that produces 
the characteristic recited in lines 80-82 of page 1? 

A, The stated ingredients treated in the manner set forth. 

+Q.65. What ingredient or step could be omitted without im- 
pairing this characteristic? A, I do not know, 

+Q.66. Does your experience in this art enable you to name 
any other composition that has this characteristic? A. No. 

+Q.67. What is there set forth in the patent that produces the 
characteristic named in lines 86-90 of page 1? 

A, The stated ingredients treated in the manner set forth. 

+Q. 68. Can any ingredient or step be omitted without im- 
pairing this characteristic? 4. I do not know. 

+Q. 69. Is your experience in this art sufficient to enable you 
to name any other composition that has this characteristic? 

A, No. 

+Q. 70, What is there set forth in the patent that produces the 
characteristic set forth in lines 90-91 of page 1? 

4, Black pigment. 

+Q.71. Do you know it to be a fact that the addition. of pig- 
ment for the purpose of changing the color of an article is an 
obvious expedient ? 3 

A. That would depend upon circumstances. In some cases it 
might be and others not. 

+Q.72. Does the black pigment when employed in the manner 
stated in the patent have any effect except to produce a change in 
color. 

A. LT understand that to be the only purpose of the lamp black 
or pigment. Whether or not its presence has any effect on the 
other stated characteristics I do not know. 

+Q. 73. Is there any step or ingredient set out in the patent 
that could be omitted, and yet, enable us to obtain a composition 
“of a very dark color”? 4. I do not know. 

x0. 74. Suppose we have prepared the aluminum soap mix- 
ture as set forth down through lines 76-7 of page 2 








and sup- 
pose we then add the specified quantity of carnauba wax, but 
without raising the temperature of the mixture as set out in the 
patent; and suppose we then finally add the specified quantity of 
ceresin and then follow out the remaining instruction, What 
composition would thereby be produced; and in what respects, if 
at all, would it differ from what you regard as the complete: 
product of the patent? 

al. T do not know what composition would be produced un- 
der the conditions stated in the question. 








ee 


—— 


ARTHUR S. BROWNE. 7 37 


+Q. 75. Do you know whether or not the addition of the car- 
nauba wax to the aluminum soap mixture, but without the in- 
creased temperature, would result in the production of the com- 
pound ether, or of any compound ether? 4. I do not. 

+Q. 76. Please assume, if you can, that we have added the car- 
nauba wax without increasing the temperature, that the com- 
pound ether has not been produced, but that we then carry out 


* the remaining instructions of the patent; would the composition 


thus obtained be correctly described by the language of what I 
specified in xQ. 7 as the “first group"? . I do not know. 

*Q.77. Would such composition be correctly defined as what 
in +Q.7 I call the “second group”? 4d. I do not know. 

. *Q. 78. Would such composition be correctly defined by the 
language of what I have said in +Q.7 the “third group”? 

A. No. 

+Q.79. Suppose after obtaining the aluminum soap mixture 
we deSire to employ ordinary bees’ wax instead of carnauba wax; 
about what amount of bees’ wax should we take, and about what 
time-temperature should we employ? 4. I do not know. 

+Q. 80. Suppose we should by some chance take the right 
quantity of bees’ wax and apply sufficient time-temperature to 
obtain the compound ether, and should then carry out the remain- 
ing directions of the patent; would this composition be correctly 
described by the language of the first group” of claims ?. 

A. That is my understanding. 

+Q. 81. Would this composition be correctly described by the 
language of the “second group”; also, of the “third group”? 

a. No, as to the second group. I understand that the patent 
states that if bees’ wax is employed a wax-like compound ether 
is produced, and under this understanding such a composition 
would cantain the 














bject matter of the third group of claims. 

xQ, 82. Then if a composition is found not to contain car- 
nauba was, it is not correctly described by the language of claims 
2, 5.6, 12, 14, 18, 19, 20 and 22? 

A, If no carnauba wax has been used in the production of 
the composition. it would not contain or embody the subject mat- 
ter of the stated claims. 

«Q. 83. Please examine the language found in lines 46-49, 
page 3; and state whether or not in your opinion this language 
sets forth a composition of matter? A. Yes. 

+Q. 84. Do you understand from the language in the patent 
referred to in my question that the composition matter therein 
set forth must contain carnauba wax? 
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A. Yes, or the products resulting from its employment. 

+Q. 85. I call your attention to the words “added thereto” line 
48 of page 3; what is the meaning of these words in this con- 
nection ? 

A. That in the manufacture of the composition the carnauba 
wax has been added to the-metallic soap. 

+Q. 86. Do you understand that the product is defined by the 
method employed in making it? 

A. The patent in suit describes the product in connection with 
its mode of manufacture and the method carried out is of assist- 
ance in defining and identifying the product. 

+«Q. 87. Do you regard. the language of claim 5 of the patent 
as setting forth a composition of matter? 4. Yes. 

+Q. 88. Do you understand that a composition must contain 
carnauba wax in the form Be carnauba wax in order to be cor- 
rectly described by claim 5? A. No. 

*Q. 89. What do you anderatand to be the meaning, or rather 
the force in this connection, of the word “mixture” ? 

A, That the composition results from the mixture of the speci- 
fied ingredients, 

xQ.90. Then, a composition in the preparation of which car- 
nauba wax had been employed, in admixture with a metallic soap 
and a non-hygroscopic itigredient, even though there remain no 
carnauba wax in the form of carnauba wax, is correctly described 
by the language in claim 5? 4. Yes, that might be the case. 

xQ.gt. Suppose we have obtained aluminum metallic soap as 
set out in the patent, and then add ordinary bees’ wax, but with- 
out raising to a higher temperature than was already present in 
the mixture, do you know whether any compound. ether would 
be produced? 4d. No. 

+Q.92. Suppose we have added bees’ wax, but have not ap- 
plied a time-temperature treatment sufficient to produce any 
“compound ether” ; and suppose we then proceed to carry out the 
remaining instructions of the patent; would this composition be 
correctly described. by the first group of claims which called for 
the presence of “a hard wax"? A. I do not know. 

+Q.93. Would the composition obtained as stated in my last 
question contain “a metallic soap"? A. Yes. 

+Q.94. Would it contain “a hard wax added thereto”? 

A. Yes. 

*Q.95. In what respect then, does the language of claim 1 
fail to describe such composition correctly ? 
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A. Claim 1 $s for a composition for Phonographic Purposes 
with the Specified, ingredients substantially as described. I do not 
know whether or not the suggested compound would be capable 
of use for Phonographic Purposes or whether it would Possess in 

f the patented com- 





any useful degree any of the characteristics of 
Position set forth in the patent. 

*Q. 96. Can you name any reason or reasons which would 
cause you to doubt that the composition inquired of in +Q. 92 
would be capable of use for Phonographic purposes, or that it 
would not be correctly defined by the language of claim 3? A.No. 10 

*Q.97. What meaning is conveyed to you as an expert in this 
art by the word “comprising” as used in the claims of the patent 
in suit? 

A. That the composition is made by the employment of the 
ingredients named, 

*Q. 98. Is any and everything which has been made by the 
employment of two or more specified ingredients, correctly spoken 
of as “comprising those ingredients?" 4. | do not know. 

+0. 99. Will you give some authority or illustration for your 
Statement that where the composition made by the employment 20 
of ingredients named, that composition may be regarded as 
“comprising” those ingredients whether or not the identity of 
those ingredients has been changed during the process ? : 

A. 1 do not recall any other authority at the Present moment 
than the patent in suit, and the only illustration that I can at 
Present give is the patent in suit, 

+Q. 100. Please define the best You can the meaning of the 
word “comprising” ? 

aA. In defining this word [ cannot do better than follow the 
standard authorities, There happens to be conveniently at hand 30 
“The Imperial Dictionary of the English Language,” published 
in London by Blackie & Son in 1883. Under the word “com- 
prise” this authority says “see comprehend, which is the same 
word under a different form.” It also Says under this same 
heading “to comprehend; to contain: to include: as, the German 
Empire comprises a number of separate States.” It then gives 
several quotations from standard authors, and then gives as 
synonyms “to embrace, include, comprehend, contain, encircle, 

‘ enclose, involve, imply. 

Among these Synonyms is “to involve” and | understand that 40 
this closely indicates the use of the word as employed in the patent 
in suit, 

















Wile 
earch Library 








€ 


10 


20 


30 


40 COMPLAINANT'S PROOFS, 





+Q. 101. Please refer to the word “involve” in the same dic- 
tionary, Vol. 2, and state which of the meanings there given seem 
to you the proper meaning of the word “compri 

A. Among the numerous definitions given to the word “in- 
volve” is “to include by rational or logical construction; to imply ; 
to comprise; the logical consequence.” This fairly indicates the 
word “comprising.” as used in the patent in suit; that is to say, 
the composition is that which results as the consequence of the 
use of the specified ingredients. 

+Q.102. Among the synonyms named in your answer to 
xQ. 100 is the word “encircle if we substitute in the claims the 
word “encircling” where the word “comprising” now occurs, 
would the claims convey to you the same meaning which they 
now convey? 

A. That would render the claims somewhat meaningle: I 
could not imagine the word being used. Nevertheless, had such 
a word been used I think that with the preceding description con- 
tained in the patent the inevitable conclusion would be that the 
claim writer was intending to identify the resulting composition. 

+Q, 103, Another nonym named in that answer is “con- 
tained”; if in the claims we substitute the word “containing” 
would the claims convey to you the same meaning that they now 
convey? d. Yes. . 

+Q. 104. Will you please point out in what respects, if any. 
the use of the word “contained” would change the meaning to 
your understanding, of the claims ? 

aA. I do not think the word “containing” would be as apt as 
the word selected by the claim writer, but, in view of the pre- 
ceding description, I should not regard the meaning of the claim 
as materially modified. 

Signature and certiticate waived, 
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Upon request of compl . it is stipulated hy de- 
fendant that prior to the filing of the bill of complaint herein, 
defendant was duly notified by letter of the z 





cts herein complained 
of as infringements, and requested to desist therefrom; and that 
defendant has since continued the same act. 

Counsel for Complainant gives notice that his prima facie ¢: 
is closed. 
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| THOMAS H. MACDONALD. 41 
In the Circuit Court of the United States for the District of 
New Jersey. 
- New Jersey Patent Company In Equity, No. 12. 
~ US. March Term, 
Co.umpra Proxocrarn Company, f Aylsworth Patent 
Generat. No. 782.375. 
Defendant's Proofs. 


(Filed March 5, 1907.) ro 
Factory OF THE AMERICAN GRAPHOPHONE CoMPANY, 
Brivceport, Conn., Dec. 6, 1906. 
Testimony for final hearing taken on behalf defendant before 
te i. W. R. Miuer, Esg., a Notary Public, acting as Special Ex- 
aminer by consent, under the Statutes and Rules of this Court. 

Met pursuant to agreement. 

Present—Detos Hoxpen, Esq., for Complainant; C. A. L. 
Massie, Esq., for Defendant. ' 

By agreement the following depositions are taken in the ab- 20 
sence of Frank L. Dyer, Esq., of Counsel for Complainant, who 
reserves the right of objection and cross examination of the wit- 
nesses. 

Thereupon THOMAS H, MACDONALD, a witness pro- 
duced by complainant, having been duly sworn, testifies 
- lows: 

By Mr. Massie: 

Q. 1. Please state your name, age, residence, and occupation? 

A. Thomas H. MacDonald: age. 47: residence, Bridgeport, 
Connecticut ; occupation. Manager of the American Graphophone 30 

re Company's Factory. 

Q. 2. How long have you been Manager of the factory? 

A, Fifteen years. 

Q.3. Are you familiar with the compositions and processes 
for cylinder sound-records and blanks as employed by the meri- 
can Graphophone Co. during that period? A. Iam. 


s fol- 














ad Q. 4. During the period around 1898 and 1902, speaking gen- 
erally, in what manner were sound records for the market made? 
A. By mechanical duplication. 
Q. 5. Have you a patent for a mechanical duplicating appar- 40 
atus? A. I have. No. 559,806, May 12, 1896. . 
wv ; 6 NEW 
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Q.6. In what manner are cylindrical records for the market 


now made? A. By molding. 


Q. 7. Have you any patents relating to the molding of sound 
records? 

A. Thave. Reissue No. 12,095 and reissue No. 12,096, both 
dated March 10, 1903. 

Q.8. How do the present molded sound records compare in 
hardness or durability with the mechanically duplicated records 
formerly put out by you? 

A. They are much harder and consequently more durable. 

Q.9. Why are the molded records given greater hardness; 
and why were the mechanical duplicated records not made equal- 
ly hard? 

A. It was necessary to cut the records in the mechanical du- 
plication, so a very hard substance was not suitable. In the 
molded record, there is no cutting done and it is practicable to 
make the material much harder and so more durable. 

Q. 10. Are you the Thomas H. MacDonald named in U. S. 
Letters Patent No. 606,725 of July 5, 1898 and No. 626,709, of 
June 13, 1899? A. Tam. 

Q. 11. At the dates of these patents, 1898-9, was the compo- 
sition and the manner of procedure, including temperatures, set 
forth in these patents employed b you for the regular cylinder 
product of The Graphophone Co.? A. They were. 

Q. 12. This composition is commonly known as the “Mac- 
Donald Composition,” is it not? A. It is. : 

Q. 13. During your connection with the Graphophone Fac- 
tory have you ever had oce 
sitions; and, if so, how was it done? 








A. Lhave done so. In 1898 when we were using the original 
“masters” in our duplicating machines, we found they wore out 
in from twenty or thirty reproductions. In experiments directed 
to prolong the life of these masters, I used carnauba wax for the 
purpose of hardening the original master record. This, for the 
purpose of making it wear longer under the reproducing stylus 
in the duplicating-machines. 

Q. 14. How long have you been familiar with the fact that 
carnauba wax has the property or result of hardening these wax- 
compositions? A. \bout sixteen years. 

Q. 15. Is that information general among persons in the talk- 
ing machine art? 4. I think it is. 

Q. 16. What can you say as to the presence in stock, in the 
Factory of the American Graphophone Co. during past years, of 
carnauba wax? 
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A, There was a substantial quantity of the wax in the labo- 
ratory of the company when I took charge of it in r891. T found 
it mentioned in two patents of the company, which had been 
gtanted to Bell and Tainter, some four or five years before, and 
the workmen who were in the laboratory and wax rooms of this 
compaiy were all familiar with its use in hardening the cylinder 
wax used for making Graphophone cylinders. 

Q.17. Of what composition are the present molded sound 
records made? I refer, of course, to those made by the Grapho- 
phone Co.? 

A. They are made under the formula of the Macdonald patent 
606,725 above mentioned, with the addition of a substantial 
quantity of carnauba wax for the purpose of hardening the com- 
pound, and of a coloring pigment. 

Q. 18. How long have you been familiar with the fact that if 
you add a coloring pigment, say black, to a composition, it will 
darken the composition ? 

A. As long as T have known anything about the composition. 

Q. 19. About what time were defendant's molded cylinder 
records put on the market in hardened condition in large quan- 
tities? A. Early in 1903. 

Q. 20. Have you used continuously down to the present sub- 
stantially the same composition in making these hard molded 
eylinder records? A. [ have. 

Q. 21. Please state how you came to make these molded 
records harder? 

a. The demand for a longer life in the product which came 
to me from the selling end of the business, This indicated that 
we must make them harder. It was well known to all of us that 
if we did add carnauba wax it would make them harder, and as 
the demand seemed to warrant the additional expense. we did 
so, and have continued to do so ever since. 

Q. 22. T understand that you have made molded records from 
the “Macdonald composition,” set forth in your patent No. 606.- 
725 aforesaid, and also from the same composition plus a sub- 
stantial amount of carnauba wax. Please look at paragraph in 
the Aylesworth patent in suit. beginning at line 38 of page 1 
thereof. In respect to limpidity, freedom from “decompr 
products,” fineness of texture, freedom from  crystalliz: 
smoothness of surface, shrinkage, capacity of being reamed while 











sition 








ation, 





still hot, and in fine all the qualities named by Mr. Aylesworth 
in the paragraph pointed out, except hardness or durability, — 
How did the ordinary Macdonald composition compare with the 
same composition plus-carnauba ? 
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A. It compared very favorably. In fact, as far as 1 know ot 












we could See, there is no difference whatever. | 
Q. 23. In your opinion, which, if any, of all the qualities or } 
properties named in that third paragraph of the patent in suit is i 
- due to the presence of carnauba? | 
A. The only thing in this paragraph due to the presence of ‘ 
carnauba is that described in line 53 and 55, namely, “it should be 
very hard when set, so as to reduce wear as much as possible due 
to the tracking of the reproducer.”” 
io = Q. 24. You have stated (Q. 17) that you add “a substantial 
quantity” of the carnauba, Complainant's witness Mr, Aylsworth 
has testified (Q. 8) that the Columbia molded records contain 
7-8 per cent of carnauba wax. Is he correct? 
aA. Heis not. It is considerably more than that. 
Q. 25. I understand you to say that defendant's product, the 
Columbia molded records, contain considerably more than 7.8 per 
cent. of carnauba. Am I correct? 
A. You are correct. We use nearly double that amount. 
Q. 26. In making up the composition, is there any difficulty 
20 encountered in adding or introducing the carnauba wax? 
al. We have never experienced any difficulty, ' 
a, Q. 27. To what do you attribute the limpidity of the composi- 
tion as employee-by you in molding sound records? 
A. The heat in melting it. 
Q, 28. You employ about the temperature named in the Mae- 
donald patnet No, 626.709 aforesaid and in the two Macdonald { 
wy reissue patents above named? A. We do. j 
Q. 29. Is “aluminic hydrate” named in formula of Mac- | 
donald patent No, 606,725 the same as “hydrate of aluminum? | 
go 4. It is the same. | 
Q. 30. In the same patent, Formula A names aluminie hydrate 
while Formula B calls for powdered aluminum. Is one just as 
~s e good as the other for this purpose; that is. have you ever ob- | 
served any difference in the behavior of the two compositions? 


the same. 


aA. TL have not. The compositions are the same, and behave : 
Deposition closed subject to cross examination, | 
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Bripceport, Conn., 
z Dec. 19, 1906. 
Met pursuant to agreement. 

Present—Frank L. Dyer, Esg., for Complainant; C. A. L. 
Massie, Esq., for Defendant. 

The deposition of THOMAS H. MACDONALD, which was 
suspended to take the testimony of the other Bridgeport witnesses, 
is here resumed. 

By Mr. Masste: 

Q. 31. Have you ever formed a cylinder composition by adding 
bees wax to the Macdonald composition of the Macdonald patent 
No. 606,725 of July 5, 1898; and if so, wherein did such composi- 
tion differ from the aforesaid Macdonald. composition of your 
1898 patent? 

A. It made the composition softer. It gave it a sticky, resinous 
condition, 





CROSS EXAMINATION, by Mr. Dyer. 

+Q. 32. Is it not a fact that when the American Graphophone 
Co. first made molded records they advertised them as: “Colum- 
bia Records can be shaved, if desired, and the blank recorded 
upon. This is true of no other New record upon the market.” 

A. I do not have anything to do with the advertising, neither 
does the American Graphophone Co. The American Grapho- 
phone Co. turns its product over to-the Columbia Phonograph 
Co., which does all the advertising and all the selling. 

+Q. 33. Is it not a fact that when molded records were first 
put on the market by the Columbia Phonograph Co. those records 
were advertised as having the peculiarity recited in my previous 
question ? ‘ 

Al. My impression is that they did so advertise, though I do 
net recollect that I actually saw these advertisements. 

+Q. 34. It was a fact, however, was it not, that the molded rec- 
ords first put out by the Columbia Phonograph Co. were capable 
cf being shaved off. 

A. They could be more easily shaved than the present record 
as they were softer. It is perfectly practicable, however, to shave 
the present record and make a new record upon it. It requires a 
little more care in the operation, that is all. 








+Q. 33. The molded records that were first put out by the 
Columbia Co, were made of the ordinary blank composition, were 
they not? : 

A. They were. 
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+Q. 36. Can you produce one of these first molded records 

Al. I am not sure in regard to that, though I think it may he 
possible to find them. I will try to find them, however. 

4Q. 37. How old is the.art of molding records, in a commer- 
cial sense; it is comparatively recent art, is it not? 

A. It is comparatively recent as far as I know. 

+Q. 38. It is a fact, is it not, that this art was commercially 
developed at very nearly the same time by the American Grapho- 
phene Co. and the National Phonograph Co. some time early 
in 1902? 

A. I had developed the art for the American Graphophone 
Co, a year earlier than that. 

+Q. 39. But as I understand the situation, commercial molded 
records as such were not marketed until early in 1902. Is that 
correct ? 

A, The first molded record made by the American Grapho- 
phone Co, under my processes were used for masters for dupli- 
cating purposes. Many of these masters were sold, but not 
molded records, prior to the time you mention. ‘The molded 
records were placed on the market and announced as molded 
records somewhere about the time you mention. 

*Q. 4c, And these Columbia Molded records which you -say 
were made of the ordinary blank composition were, as I remem- 
ber them, of a brownish color and were formed on their interior 
with a more or less imperfectly defined spiral rib, made by cast- 
ing the interior instead of by cutting it as is now done. Am 1 
correct ? 








A. The interior of the record has always been cut ever since 
the records were first made. This is as it is impossible 
to cast the records sufficiently accurate to fit the mandrel. They 
were of a brownish color. 

+Q. 41. You say that the records have always been cut on 
their interior. Is it not a fact that with the first brown molded 
records of the Columbia Co., the cutting was limited to the inner 
face cf the spiral rib, while with the present molded records of 
the Columbia Co, the entire interior is finished by cutting? 

aA. That is right. 

xQ. 42. The two patents referred to in answer to Q. 16 are 
303.19¢, dated Nov. 2c, 1898, to Tainter, describing a com- 
position of bees wax and carnauba, and No. 421.430, datect Feb. 
18, 189¢, to Tainter, describing a composition of ozokerite and 
carmauba, are they not? A. They are. 

4+Q. 43. And in both of these compositions, as I understand 
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your testimony, the carnauba was used to harden the relative’ 
soft bees wax or ozokerite as the case might be? A. Yes. 

+Q. 44. Would it be possible for you to produce one of the 
old Tainter blanks, making use of either one of these compo- 
sitions? | 

A. I do not know whether I have any of these blanks in my 
possession, but will search for one. ‘ 

+Q. 45. It is aifact, is it not, when the first Columbia molded 
records were put out they contained no coloring pigment? 

A, It is. 

xQ. 46. At that time, were not Edison records very much 
darker in color than the Columbia records? 

A. I could not pass on that question now. I do not recollect. 

xQ.47. You are not able to say then that ever since Edison 
records were put on the market early in 1902 they have always 
been the same uniformly dark, almost black, in color? 

A. [could not say as to that. 

xQ. 48. When the change was made in the color, composition, 
physical construction, and method of manufacture of the Col- 
umbia records, do you recall the appearance and construction of 
the Edison records? 

A, My impression is they were a dark, though I cannot state 
positively, color. Fi P 

+Q. 49. You do not remember then that when the change was 
made in the Columbia records the effect was to produce a recor 
very closely resembling the Edison record both in color anid 
physical construction ? 

A. Ido remember that the change was not made for any such 
purpose, The reason the records were made black, uniformly 
black, was to have them all alike. The material we used when 
we cook in iron pots das a tendency to grow darker with each 
re-heating. As a large amount of scrap is used, and as this 
amount varies under different conditions, the result was a vari- 
colored product. This caused considerable confusion inthe trade. 
some believing that the darker records were the best, others that 
the lighter shade were preferable. As the natural tendency of 
the manufacture was to grow darker, we decided to relieve that 
situation by making them all black, as black as we could, and 
thus eliminate all chance for dispute among the trade as to the 
merits of the darker shade as compared to the lighter. 

+Q. 50. Whatever may have been the purpose of the change, 
the effect of the change was, however, to produce a record that 
very much more closely resembled the Edison record than the 
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previous brown records that the Columbia Co, had put out. Is 
that true? 4. It is. 

*Q. 51. And the same is true, is it not, as to the change from 
the single spiral rib on the bore of the old brown records to the 
concentric ribs on the bore of the present Columbia records? 

A. The change in this respect was made in the matter of 
economy. <As to whether it resembled the Edison record at that 
time or not, I am not prepared to state positively, but my im- 
pression is that they had the same form of ring at that time. 

to +Q. 52. In answer to Q. 19 you state that defendant's molded 
cylinder records were put on the market early in 1903. I pre- 
sume you have reference to the records made of the present comi- 
position, and not th old brown record. 

A. Thad reference to the molded record with the use of car- 
nauba wax as a hardening mixture. 

+Q. 53. Is not your date wrong, and was it not nearer August, 
1903, that these records were put on the market? 

A, My recollection is that it was in March or April of 1903. 

¥Q. 54. As I understand Mr, Farini's testimony, it is that car- | 

20 nauba wax was purchased in considerable quantities beginning | 
some time in April, 1903. Do you recall whether the records 
were put on the market almost immediately after you began to 
use carnauba, or was it some months after? 

A. My recollection is that the first substantial quantity of car- 
nauba wax was purchased in March, 1903, and further that it 
was used in the records and immediately put upon the market. 

Just how quickly such a product as that would get into the hands 

of the trade, I could not say. It depends somewhat on the stock 

in the hands of the Columbia Phonograph Co. At that time, I 
30 think it was not very large. 

*Q. 55. I have quite a distinct impression that the present 
Columbia records of a uniformly dark color were put upon the 
market about Aug. 1, 1903. If I am correct, would it be correct 
to say that between March, 1903, and August, 1903, you were 

menting to ascertain the sentiment of the trade regarding 
the color of the composition ? 

A. There is no connection between the use of coloring matter 
and the use of carnauba wax. I cannot now recall when the 
coloring matter was added. It may have been the time you say, 

40 \ugust I, 1903. . 
+xQ. 56. Is it not a fact that the old brown Columbia records 
without carnauba were sold for fifty cents each and that when 
the present Columbia record with carnauba was introduced, the 
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price was reduced to twenty-five cents each, or, at any rate, to 
a lower figure than fifty cents? 

A. There was a reduction in price of the record by the Colum- 
bia Phonograph Co., but just when it took place or why it was 
made, Lam not compentent to answer. 

+Q. 57. You do not know then that the reduction in price was 
made concurrently with the use of carnauba. 4. I do not. 

+Q. 58. Referring to your answer to Q. 21, are you able to 
say what caused the demand for harder records? 

A, There was no demand for harder records that I recollect. 
The demand as stated in my answer to that question was for a 
record that would not wear out so quickly. I was the one who 
made the determination that a harder record would tend to satisiy 
this demand. 7 
+ «Q. 59. Do you know what caused this demand? 

A, Yes. The users were dissatisfied that the records wore ont 
so quickly. 

«Q.60. When this demand arose, it is a fact, is it not, that 
Edison records were longer lived thai the Columbia records? 

A. I cannot say that this is right, 

+Q. 61. In answer to Q. 22 you institute a comparison between 
two compositions, as to their physical properties. How elaborate 
an examination of these compositions did you make hefore insti- 
tuting that comparison? 

A, The comparison was made by having had the mixtures 
prepared and then by comparing them as to limpidity which I 
interpret to he a state of being a liquid, that is, something that 
could be poured readily; second, testing them for what we call 
“bloom” which is a dimming of the surface; the fineness of tex- 
ture, by visual examination of the fracture. The same process 
was pursued in determining whether there was crystallization 
present, also for the surface. shrinkage, reaming, ete. For hard- 
ness or durability tests were made by shaving them, recording 
upon them, and putting them through the wear test in the usual 
way. 

+Q. 62. The wear tests then were made with original records 
and not molded records? 

A. They were made with molded records. 

+Q. 63. What would be the purpose of shaving and recording 
upon the blanks? é 

A. As LT have heen asked by my counsel to make specific tests 
to determine the point referred to in Q. 22, these tests I made in 
every way which occurred to me. and were as I have mentioned. 





7 NEW 


i RRO Re i a SRS SSSR 


10 


20 


38 


40 





10 


20 





30 


40 





50 DEFENDANT'S PROOFS. 


+Q.64. As I understand it, except for determining the. hard- 
ness and durability of the compositions, your tests were all purely 
visual or eye tests? A. They were. 

+Q.65. Would it be a fair statement to say that you use in 
your composition and have used therein_since 1903, substantially 
15 per cent. of carnauba, instead of 7.8 per cent. as determined 
by Mr. Aylsworth? 

A. Since my answer to a question of this nature in the direct 
examination, my attention has been called to the fact shat the 
percenages which we use and that Mr. Aylsworth uses are figured 
on different bases. In our formulas the percentage of each in- 
gredient is figured on the quantity of stearic acid used, and the 
percentage of carnauba wax which we use in our compound is 
substantially 14 per cent. of the amount of stearic used. ior 
that reason, I made the answer that I did. 

+Q. 66. Then as I understand it you make use of substantially 
fourteen pounds of carnauba wax for each too pounds of stearic 
acid? 

A. That is substantially correct. 

1Q. 67. Can you give me the exact figure? 

Question objected to as immaterial and as tending 
to disclose what may be a confidential matter, 

A. The exact formula employs 250 pounds of stearic acid and 
33% pounds of carnauba wax when the stearic acid is of a cer- 
tain grade. When the stearic acid shows a little softer test, we 
add a litle more carnauba. 

+Q. 68. How high do you go with your carnauba? 

aA. As high as 36 pounds in 250 pounds of stearic, which is a 
trifle over 149. The exact formula in use at the present is 
slightly under this, and about 33 pounds of carnauba wax to 250 
pounds of stearic acid. 

«Q. 69. In using canauba did you not observe that the foam- 
ing was very much greater than if not used? 

A. have not observed any difficulty on this point. I have 
not observed that the foaming was any greater. 

+Q.70. Is the wax composition made under your direction or 
observation ? 

A. It is made under my direction, but of course not under my 
immediate supervision, except at such times as T may go to that 
department. I will say that [ did not, in the original experiment. 
notice any difficulties on this point, nor has my attention been 
called to it by any of the men engaged in making the mixtures. 

«Q.71. Did you ever observe or were you ever informed that 
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a much longer time was required to foam off the composition 
when carnauba is used than when it is not used? 

A. T have not observed it, nor have I been so informed, 

«Q. 72. Did you ever manufacture or witness the manufacture 
of the old ‘T'ainter ozokerite carnauba composition ? 

A, [have made many mixtures of ozokerite and, carnauba, but 
cannot recall now any instance where I used the exact propor- 
tions indicated in Mr. Tainter's patent. 

+Q.73. In experimenting with ozokerite carnauba composi- 
tions did you ever observe any excessive foaming? 

A, All my experiments with ozokerite and carnauba are now 
pretty far back in history and without refreshing my mind by 
some other way, I could not recall the details of such experi- 
ments. 

«Q.74. In answer to Q. 27, you attribute the limpidity to the 
heat used. Is not the limpidity due to the composition rather than 
to the heat? 

A, The limpidity is due to heat entirely, in all substances about 
which I know. There are different degrees of limpidity in differ- 
ent substances. The heat always produces limpidity as far as I 
know, 

0.75. Dealing with these compositions, if the heat is main- 
tained, long enough will not stearic acid be driven off and the 
product be made less limpid? 

A, I think that would be the case though I have never carried 
it far enough to determine positively. In the practical use of the 
material, I have not encountered this difficulty, 








«Q.76. Lf asphalt or rubber or stearate of alumina is subjected 
to heat will it become limpid ? 

A. J have never tried the experiment. 

«0.77. What is the temperature used, in making defendant's 
tion ? 

A. About 430 degress F. It is the final temperature reached 
and must be reached before the material is considered as ude or 





compos 





ready for moulding. 

«0.78. How long is the temperature maintained at 450 de- 
grees F or in that neighborhood? 
A. Two or three hours is sufficient, though in cases of neces- 
y. we have used less time, We have also used a greater time. 
79. That is to say, you maintained the high temperature 








until foaming ceases however long that may take? 

A. We do not begin the high temperature until the foaming 
has ceased. While the foaming is going on the temperature is 
about 212 degrees or about the boiling point of water. 
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+Q. 80. Am I correct in understanding that you maintain a 
temperature of 212 degrees or thereabouts until all foaming has 
ceased? and that you then slowly raise the temperature to 450 
degrees or thereabouts and that during this rise of temperature 
no foaming takes place? 

ad. Substantially no foaming takes place in the rise of tem- 


A. I mean the same thing that is used by engineers when they 
10 speak of a boiler foaming. It is a condition when a large excess 
of bubbles will rise to the surface causing our pots to boil over, 
which is of course a dangerous condition, 
+Q. 82. Do you make any distinction betwen foaming and the 
ebullition of gas or products of decomposition? A. I do, 
x«Q. 83. That being so, I will ask if, in making the composi- 
tion, you observed any greater ebullition of gas when carnauba 
j . is used than when it is not used? 
A. As I have previously stated, I do not recollect any differ- 
ence in the behavior in the material if used with carnauba from 
20 that when carnauba is omitted, 
+Q. 84. And this is true also of the time required to bring the 
composition to a state of quiescenc 
A, As far as I remember, it is. : 
«Q. 83. After the foaming has ceased and you are then dealing 
with the question of the ebullition of the gas, how long do you 
maintain the composition at the high temperature? Until all the 
gas has been driven off ? } 




















psrature, 
+Q. 81. What do you mean by foaming? 
i 


A. I do not know without looking the matter up. | 
+Q.86. When you made the change to carnauba, was there 
a ‘ 3° not also a demand for a record with a reamed interior like the 
4 Edison record? 
al. [think not. Ido not recollect that any demand came from 
the public or the trade for this reaming. It was, as I stated be- | 
fore, done solely as a matter of economy. 
+Q.87. And that was the reason why you changed your pro- 
cess when the composition was changed? | 
A. Which process do you refer to? | 
«Q. 88. [have reference to the process now used by defendant 





ace of 


in which a series of molds is immersed heneath the surf 
40 the very hot composition, after which the molds with their con- t 
tents are removed, subjected to a cooling bath of water, and 
finally the effect of an air blast as disclosed in your patent No. 
773,801 dated Nov. 1, 1904. 
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vt Question objected to as improper cross examination 
and as without any basis of fact in this suit. 
) A. It was done solely as a matter of economy to start with, but 
the process developed the values as indicated in said patent, all ° 
4 of which were duly protected by the patent mentioned. 
my Defendant's counsel gives notice that as to the fore- : 
going answer, complainant makes the business his own. 
In order to explain the witness's answer, defendant's 
ley counsel offers the said patent in evidence as “Defend- 
ess ant’s exhibit, Macdonald patent No. 773,801, Nov. 1, 10 
er 1904.” 
*Q. &. As I understand the process which you and Mr. Thorn- 
he berry have referred to in your deposition and which is now and ‘ 
has been practiced by defendant since 1903, you first take com- 
mercial stearic acid and melt the same in a suitable containing 
vessel, is that correct? A. That is correct. 
xQ. 90. What temperature do you use in melting the stearic 
er- acid? “ 
om A. We melt the stearic acid without regard to temperature. 
Care is taken not to use sufficient heat to either evaporate or 20 
he’ ignite the material. 
~ +Q. 1. In selecting the stearic acid, do you exercise care to 
obtain the substantially pure article? : 
ng A, We exercise great care in obtaining an article which our 
ou experiments have proven to be the best for our purpose, con- 
he sistent with economy. As to whether this would be called pure 
stearic acid by a chemist, I am not prepared to say. 
ba «Q.92. Do you exercise care in obtaining the stearic acid 
ive substantially free from oleic? 4. We do. . 
he +Q.93. Do you exercise care in obtaining the stearic acid 30 
substantially free from mineral acid? 
m A. Our tests, as I stated, are all practical. We do not make 
eS specific tests for anything of this kind. The actual composition 
is made from the shipments received when we have time to make 
U- them, but when business is pressing as it very often is we trust 
to fate and take the manufacturer's word that the article is the 
same as they have previously furnished. 
nt +Q. 94. Speaking generally, however, 1 suppose there are 
of many grades of stearic acid on the market that would be too 
n- ? impure. A. There are. 40 
ad Recess. : 
0. 
*Q.94a. As I understand it also, you make a solution of car- 
- bonate of soda and caustic soda in which you dissolve metallic 
| 
v | : 
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aluminum or aluminum hydrate so as to form aluminate of soda, 
Is that correct? Q 

A. That is not quite correct. Where we use hydrate we do 
not use anything except caustic soda for making the solution 
as specified in formula of the patent. 

+Q.95. You do in fact, use the hydrate as the source of alumina 
in your process? dA. We do. 

+Q.96. Is the resulting composition in any way effected 
whether the hydrate or metallic aluminum is used? 

A. That I am not prepared to answer. 

+Q.97. Do you entertain any doubt but that the same result 
would be secured were you to use the hydrate or the metallic 
form? 

A, T have practically no experimental work in this department 
h reference to the use of aluminum in any form or its propor- 
tions when combined with caustic soda or stearic acid for about 
eight years and am therefore not prepared to give an opinion at 
this time on a question of this nature. 

+Q. 98. With the samples that were made by Mr. Thornberry, 
No. 2 and No. 3 were made with aluminum hydrate and No. 5 
and No. 6 were made with metallic aluminum. In your exami- 
nation of these samples, did you observe any differences in the 
several compositions dué to the particular source of alumina 
used? 4. I do not recall that I did. 

+Q.99. Do you maintain that for the purpose of saponifying 
the stearic acid a solution of carbonate soda results in any dif- 
ferent product than when a solution of caustic soda is used? 

aA. There is a doubt on that point, I mean as between the two 
formulas mentioned in my patent. and [ am not prepared to state 
that one formula is better than the other. 

+Q. 100. With the samples made by Mr. Thornberry No. 2 and 
No. 3 made use of a caustic solution, and No, 5 and No. 6 made 
use of a combined carbonate and caustic solution. Did you ob- 
serve any differences between these compositions due to the par- 
ticular form of alkali used? 

A. Ido not recall that I considered any of these points in con- 
nection with these samples. 

+Q. tor. Having obtained your solution, is it your practice 
to filter it? 

«Al. Tam not prepared to answer that. [don't remember. My 
impression is that we do not filter unless the foreman is in doubt 
as to the purity of the material. 

*Q. 102. After-the solution is formed I understand that it is 
then added to the melted stearic acid? A. It is. 
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- +Q. 103. Is it added rapidly or slowly? 

A. It is added slowly. 

+Q. 104. Why is the solution added slowly? 

A, The solution consists principally of water. The melted 
stearic acid is above the boiling point of water. If it were added 
rapidly the escape of steam would cause mechanical difficulties 
in the manufacture in the way of overflowing, possibly a slight 
explosion of steam and a tendency to scatter the melted stearic 
acid about. These are all mechanical details with which the work- 
men are much more familiar than I am. Rey 

#Q. 105. During the addition of the solution to the melted 
“stearic acid reactions take place as I understand it. resulting in 

the production of stearate of soda and stearate of aluminum. Is 
this your understanding? 

A. [ am not a sufficient chemist to go into details of this de- 
scription. 

w +Q. 106. Have you sufficient chemical knowledge to say that 
the addition of the alkaline solution to the melted stearic acid re- 
sults in the forination of a metallic soap? 

A. 1 have. My understanding is that the product by such a 29 
comi:ination is known as a “metallic soap.” I am not clear, how- 
ever, what is meant by metallic soap. As I understand it, every 
soap is a metallic soap. No soap can be formed without the union 
of salts of potash or the salts of sodium with some fat or oil. As 
beth sodium and potassium are metals, I think eve: 
metallic soap. It strikes me that a better term for this would be a 
“double metallic soap.” 
ns +Q. 107. That is to say, as I understand you, a soda soap and - 
an aluminum soap? 

A. In this case, it seems to me that the expression “a double 
metallic soap” of sodium and aluminum would more clearly ex- 
press what it actually is. 

+Q, 108. Now, during the formation of this metallic soap or 
double metallic soap, that is to say, during the saponification or 
partial saponification of the stearic acid, is not a mass. formed 
whese melting point gradually rises? 

A. I do not understand that the melting point gradually rises. 
In the mixtures in question, those described in my patent, I do 
- not consider the mixture formed until all the water has been ex- 

itlled from the added solution. As soon as this is done, Tam not yo 

aware that there is any change in the melting point of the ma- ; 
terial assuming that it were allowed to cool at the instant of com- 

pletion of mixture. 7 “ 
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xQ. 109. Do I understand that during the entire time the solu- 
tien is being added to the stearic acid and the saponification is 
being effected the temperature is maintained at or near 212 de- 
gress F? 

A. I do not recollect ever having made a record of the tempera- 
ture at this time. Our practice is to add the solution as rapidly 
as we can, keeping the mixture as hot as possible to expedite the 
work, My belief is that the temperature of the mixture is not 
at this time much above 212 degrees which is the point of the 
escape of steam. 

+Q. 110. Have you ever taken observations of the temperature 
of the mateirial during the addition of the solution? 

A. [ have taken very many of them at all stages of the work, 
but as it was at a time over eight years ago when it was done. my 
recollection of them is entirely too hazy to give any exact data as 
to exact figures and temperatures. 

xQ. 111. At any rate. I suppose you apply sufficient heat to 
the matefial while the solution is being added to drive off the 
water freely? A. We do. 

Am I correct in understanding that after the partial 
saponification of the stearic acid has been effected you then adil 
carnauba wax? A. We do. 

#Q. 113. What is the temperature of the mass during the 
cooking thereof after the carnauba wax has been added? 

A. 1 do not recall it. My memory on that point is that the 





mixture must he raised to a temperature of 450 to 473 degrees 
and maintained at that temperature for a definite time before the 
material is ready for use. 

xQ. 114, And as I understand it this high temperature is main- 
tained for from two to five hours depending on the circumstances ? 

A, I think that is correct, J 

+Q. 116. After the addition of the carnauba wax. did you ever 
observe any phenomenon from which you would conclude that a 
chemical reaction was taking place? 

A. Lhave never made such observation. 

#Q. 117. When is it your practice to add the hydro-carbon in- 
gredient, such as paraffine. After the carnauba or before? 

A. I do not recall that it makes any difference and as a matter 
of fact do not know whether the wax department are adding the 
hydro-carbon first or not. 


RE-DIRECT EXAMINATION, by Mr. Masste: 
R-xQ. 118. In answering Q 22, in which you compared the be- 
havior of the Macdonald composition and of the same composi- 





v 
| F. L, THORNBERRY. re 
- tion with carnauba wax, was your information gained entirely ? 
from the tests made by Mr. Thornberry last August? 7 
A, Partially from Mr, Thornberry’s tests, partially from my | 
own. The experiments of making the records from the material 
as I have stated and of shaving the cylinder, examination of the 
y fracture, fineness of grain, I made myself. 
Signature and certificate waived. 
Bripceport, Conn., Dec. 6, 1906. 


Present—Mr, Hotpen and Mr, Masste. 
Thereupon F. L. THORNBERRY, a witness produced by 
complainant, having been first duly sworn, testifies as follows: 
By Mr. Masste: 
Q. 1. Please state your name, age, residence and occupation? 
- A. F. L. Thornberry; my residence, 285 Golden Hill St., 
Bridgeport, Conn. ; twenty-seven years of age; my occupation is 
experimental chemist at the American Graphophone Co. 
Q.2. When did you enter the employ of the American 7 1 
Graphophone Co, as experimental chemist? A. July 3, 1905. 
- Q. 3. What experience and opportunities did you have in that 20 
line before entering the employ of the Graphophone Co. ?- ' 
A. Tama B. man from Wesleyan University, having 
specialized in chemistry. The course was four years. 
Q. 4. I show yeu a copy of Macdonald patent No. 606,725, 
July 5, 1898, and also of Macdonald patent No. 626,709, June 
- 13, 1899. Were you asked to conduct any experiments or tests 
in connection with these two patents? A. I was. 
Q. 5. Please state briefly what you did. 
A. I made up several records from each formula, and watche:l 
carefully the behavior of the compound during the process of 3° 
ws manufacture, 
Q. 6. What did you do with the compound thus made by each 
formula? 
A. The records were molded under my supervision and two ! 
dozen records from each formula were put in cartons and handed 
to Mr. Macdonald, Manager of the factory. * ' 


10 








~~ Q. 7. Did you make up any other formule in connection with 
' these two, and if so, what? 
A. [used the formule of the patents in question as a ‘basis, 
and added to them the percentage of carnauba as specified by 40 
Mr. Aylsworth. 
- 8 NEW 
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Q.8. What did you do with these last two compositions? 

A. The records were molded under my supervision. placed in 
cartons and handed to Mr. Macdonald. 

Q.9. Did you make any further tests in regard to these four 
sets of records, and if so, what? 4. I did, making a “wear test.” 

Q. 1c. What guided you as to the temperature to be used in 
cooking these four separate batches? 

A. The temperature for the composition was given in th: 
Macdonald patent of 1899. 

Q. 11. Comparing the behavior of each of these four different 
batches, while being compounded, and subsequently while being 
molded, what differences of behavior, if any, did you obscrve? 

Al. Absolutely no difference. 

Q. 12. Did you find that when heated for the purpose of mold- 
ing, there was any difference in limpidity between any of the 
four batches? 4d. No. 

Q. 13. About when did you finish these records? 

A. I should prefer to see my note book before making answer. 
(After referring to note book) August 1906. 

Q. 14. Have you had occasion to examine any of these four 
sets of records recently? A. [ have. 

Q. 15. How do the records of the respective sets compare with 
regard to the appearance Of bubbles or anything else tending to 
destroy the commercial character of the record surface, or that 
would indicate the presence of decomposition products ? 

A. There is no difference. 

QO. 16. How did the records of the four respective sets com- 
pare with regard to the fineness of texture or grain, with regard 
to the presence of traneous sounds when the reproducer rubs 
over it’? A. There is no difference. 

Q. 17. How did the four batches compare in regard to behavior 
in passing from the liquid to the solid:state through an inter- 
mediate condition of gradually-reduced plasticity ? 

A. There is no difference. 

Q. 18. How did they compare in regard to stickiness or te- 
nacity, or adherence to the mold when set? 4. No difference. 

Q. 19. How did they compare in their behavior in shrinking 
away from the mold upon reduction in temperature? 

A. No difference. 

Q. 20. How did they compare in regard to shrinking uni- 
formly without warping? A. No difference. 

Q.22. When was it that you last examined these four sets of 
records? A. About Tuesday, December 4. 1906. 
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Q. 23. How did the records of the four sets compare with 
regard to any appearance of moldiness, or other indications of 
injury by moisture, etc., when you last examined them? 

A, They were equally affected by changes of temperature, the 
same percentage of each batch of records was affected and the 
same percentage was not affected. F 

Q. 24. In making those four different sets of molded records, 
how did they compare with regard to behavior in being. reamed 
while still hot? A. No difference. ? : 

Q. 25. How did the respective records of the four batches ro 
- compare as the result of “the wear test” carried out by you? 

A, The records not having carnauba wax did not wear as long 
as the records containing carnauba wax, 

Q. 26. By the way, about what percentage of carnauba wax 
did you employ? A. A little over six per cent. 

Q. 27. In carrying out the wear tests, did you make the test 
on anything besides the two “Macdonald compositions” and the 
two compositions containing the little over six per cent. 

_ carnauba ? 





A, Yes. [made a wear test on records from the composition 20 
used at the present time in the \merican Graphophune Co. 

Q. 28. Considering (1) the two batches of “Macdonald com- 
position,” (2) the two batches of Macdonald composition with 
the little over per cent. carnauba, and (3) the present com- 
mercial composition, how did the latter compare with the other 
two in hardness or durability under the wear test? 

al. The latter are harder and stood the wear test longer than 
either of the formed two. 

Q. 29. Do you know what the composition of the present 
molded record is or how it compares with the compositions made 30 
up by you for the tests? 

A, I do. The present composition used by the American 
Graphaphone Co. differs in certain proportions from those in 
the formula in questicn 

Q. 30. Was any one present when you weighed out the in- 

: gredients for the compositions you prepared, and, if se, whe 
aA. Yes. Mr. I. B. Capron and Mr. W. S. Tyler, both of this 

we factory, witnessed it. 

Q. 31. Was any one present during the cooking of the batches, 

‘ and, if so, who? 40 

A. Yes. Mr. J. Cashman and Mr. E. Lyneh, both of this fac- 
tery, witnessed the cooking of the same. 

Q. 32. Who actually did the moulding of the different batches 
of records? A. Mr. J. Havey of this factory. 
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Q. 33. Did any one assist you in the “wear tests,” and if so, 
who? 4d. Mr. J. Havey, of this factory. + 

Q. 34. Did anyone assist you in the wear tests in regard to 
observing the quality of the reproduction from the graphophone: 
and if so, who? 

al. Messrs. A. E, Belcher, F. H. Osborne and I. B. Capron. 

Q. 35. Did you take notes of the weights of the varfous in- 
gredients taken by you, the temperatures employed, and the re- 
sults at successive stages of the wear tests, so that you could pro- 
duce the same if asked to do so? 

A, I did, and I still have the notes. 

Q. 36. Will you please produce the various records which you 
have testified that you made for the purpose of the comparisons ? 

Recess. 








A. [produce 96 records, being 24 of each of the four batches. 
I likewise produce six other records, being one from each of the 
four batches and two from the ordinary factory stock. These 
six are the ones used in the wear tests. 
One record from each of the four batches is offered 
in evidence and the same are markeil respectively: 
Defendant's Exhibit, Thornberry Record, Formula 





Defendant's Exhibit, Thornberry Record, Formula 
B; 

Defendant's Exhibit, Thornberry Record, Formula 
A with carnauba 

Defendant's Exhibit, Thornberry Record, Formula 
B with carnauba; 

The six records used in the wear tests are offered in 
evidence and marked respectively : 

Defendant's Exhibit, Thornberry Tested Record, 
Formula A, No. 3; 

Defendant's Exhibit 
Formula B, No. 6: * 

Defendant's Exhibit, Thornberry Tested Record, 
Formula A with carnauba, No. 

Defendant's Exhibit, Thornberry Tested Record, 
Formula B with carnauba. No. 

Defendant's Exhibit, Thornberry Tested Record, 
Regular Columbia 

Defendant's Exhibit, Thornberry Tested Record, 
Regular Columbia No. 4. 








Thornberry Tested Record, 
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Q. 37. Will you, as far as you can do so conveniently, retain 
the rest of the special records just produced by you, in order that 
complainant's counsel may inspect the same if he so desires? 

A. Twill. P 

Q. 38. Will you please produce your note book and refer me 
to the passages showing the weights of materials employed by 


you? 
A. I do so. I will add that I have a typewritten copy of the 





entries in my note bock which relate to this subject. 

Q. 39. Under date of Aug. 6, 1906, is an entry headed ‘“For- 10 
mula A. 1898 Pat.” and containing signatures. What does this 
entry relate to, and what do these signatures indicate ?, 

A, This entry relates to the weight of materials called for by 
Formula A 1898 Patent, and the signatures are those of the gen- 
tlemen who witnessed the operation of weighing out these ma- 
terials, 

Q. 40. In whose handwriting is this entry, and when was it 
made? 

A. It is in my handwriting, and the entry was made on Aug. 

6, 1906. 20 

O. 41. When were the materials weighed out? 

aA, The materials were weighed out on Aug. 6, 1906. 

Q. 42. On a following page is an entry dated Aug. 8, 1906, ’ 
headed ‘Formula B, 1898 Pat.” and followed by two signatures. 
What does this entry relate to, and what can you say of the sig- 

i 
| 





natures 
A. This entry relates to the materials called for in Formula B. 
- 1898 Patent, and the signatures are those of the gentlemen who 
witnessed the weighing of these materials. 

Q. 43. In whose handwriting is this entry, and when was it 30 
made? ‘ 

A. It is in my handwriting. and was made Aug. 8, 1906, the 
same «lay the materials were weighed out. 

Q. 44. On still a later page, is an entry dated Aug. 14, 1906, 
headed “Formula A, 1898 Pat. with temp.” etc., followed by two 
signatures. What does this entry relate to, and what are the sig- 
natures? J 

aA. This entry is the materials called for in Formula A, 1898 
patent with temperature, ete.. and the signatures are those of the 
gentlemen who witnessed the weighing of the same. 40 





made? 
A, It is in my handwriting, and was made on Aug. 14, 1906, 
the same day that the materials were weighed. - 


ae) ie - 
Q. 45. In whose handwriting is the entry, and when was it 
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Q. 46. On a still later page, is an entry dated Aug. 21. 1906, 
headed “Formula B, 1898 Pat. with temperature, etc.,” and fol- 
lowed by two signatures. What does this entry relate to and 
what are the signatures? i 

A. This entry relates to the materials called for in Formula 
B 1898 patent, with temperature, ete., and the signatures are 
those of the gentlemen who witnessed the operation of the weigh- 
ing of these materials. 

Q. 47. In whose handwriting is this ‘entry, and when was it 
made? 

A. The handwriting is mine, and was made on Aug. 21, 1906, 
the same day as the materials were weighed. 

Q. 48. At the time you made these entries and the witnesses 
signed the same. were you satisfied that the figures there given 
were correct, that is, that you had weighed the materials as stated 
in these notes? 4. I was. 

Q. 49. Have you any notes signed by any parties who witnessed 
the mixing and cooking of the ingredients weighed out by you; 
and if so, wilk you produce the same? 

A. Thave and I now produce the same, 

Q. 49a. If you made a written report on your test, will you 
please produce the same? 

A. Under date of Sept. 4,-1906, I made a written report to Mr. 
Macdonald, the Manager of the factory, which I now produce. 

Q. 49b. The four notes produced in answer to Q. 49 contain, 
each at the beginning, certain formula and signatures. What are 
these? 

A. These are copies from my note book and the signatures of 
the gentlemen who witnessed the operation of weighing. 

Q. 50. Are these copies of the four entries which you have just 
identified from your note book? A. Yes. 














Q. 51. Please read what appears on these four notes below the - 


signatures of Messrs. Tyler and Capron. 
A. At the foot of each of the four notes appears the following: 
“This is to certify that the above ingredients were mixed to- 
gether and cooked until they became a homogeneous mixture, and 
that a constant temperature of 450 F. was maintained through- 
out the cooking. 
(Signed) J. Casuman, 
E. Lynen.” 


Q. 52. What is the note book which you have produced? 
A. It is a note book kept by me containing notes of all experi- 
ments that I perform for Mr. Macdonald. 








aa . 
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Q. 53. Is it your private property? 
Hl A, While I am in the employ of the American Graphophone 
Co., yes; subject to Mr. Macdonald’s demand. 
Q. 54. Why do you keep these notes, for your own amuse- 
ment? - 
A. I keep them for the benefit of the American Graphophone 


Co. 
Q. 54a. Do you keep them as a part of your regular duties? 
a. Yes, 
Q. 55. Your examination was interrupted to examine the wit- 10 
nesses Cashman, Lynch, Tyler, Capron and (by stipulation) 
Belcher and Osborne. These witnesses have identified certain 
other papers. “Do you know anything about these papers? ° 
A. do. They are verifications of the various operations per- 
formed by me and the various witnesses whose names are at- 
tached to these papers. 
Q. 56. Were these names attached in your presence and at your 
request? A. Yes. i 
Dec. 7, 1906. 
Second Thornberry Deposition, 20 
Present—Mr. Hoipen and Mr, Masste. 
x And thereupon the witness F. L. THORNBERRY is recalled. | 
By Mr. Masstr: : 
Q. 57. Are you the same F. L. Thornberry who has already \! 
been examined in this case? Ad. I am. | 
Q. 38. Have you at my request made an examination in the ' 
literature to ascertain whether or not the following bodies con- 
in any alcohol, namely, Bees wax, Chinese wax, and Palm wax; 
so, with what results? 
A. T have, and I find that there is no free alcohol in Palm 30 
wax or Bees wax. There is just the slightest trace of free alcohol : 
in Chinese wax, 
w 4 Q. 59. Will you please reduce the figures in the Aylesworth 
: patent to the same terms as the figures given in the Macdonald 
patent No. 606,725, July 5. 1898. as Formula B? 











j a. Macdonald Formula B * Aylsworth 
: H Stearic Acid ....... aieeraata aaa. BOO! Tha: 300 Ibs. 
Aluminum powder ..... omnes cS ta £6) 
— Caustic soda lye, B 37/4° ...-. 9.0 “ 923, * 7 
Sal S005) 5.35 soavenss< parisien . 60.0 “ 60.0 “ 40 
Ceresin .. 60.0 “ 64.18 “ 
~ Water .0...05 12 gals. 30 gals. 
Carnauba ... none 64.18 
v Deposition closed subject to objections and cross-examination. 
; Raymond R. Wile 
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Bripceport, Conn., Dec. 14, 1900. 

Met pursuant to agreement. - 

Present—Frank L. Dyer, Esq., for complainant; C. A. L. 
Masste, Esq., for defendant. 

CROSS EXAMINATION of the Witness THORNBERRY, 
which was suspended to take the testimony of the remaining 
Bridgeport witnesses. 7 

By Mr. Dyer: 

+Q.60. Having reference to the report of Sept. 4, 1906, 
which you made to Mr. Macdonald, upon what ‘did you base 
the statement that Messrs. Belcher, Capron and Osborne had been 
connected with the Graphophone Co. for more than seven years? 

A, I asked the gentlemen themselves. 

+Q. 61. And in connection with the compositions made by you 
and which you tested, did you satisfy yourself as to the identity 
of the several ingredients or were you simply told that certain 
ingredients were used? 

A. Thad a personal knowledge of the ingredients that were 
used. {| 

+Q.62. Before your connection with the Graphophone Co, 
had you had any experience with wax compositions for sound 
record tablets or blanks? «l. No, sir. 

+Q.63. What experience had you had in organic chemistry 
in general? 

A, I had two years’ theory and one year’s actual laboratory 
work in college. 

«0.64. Was this in connection with organic chemistry 

A, The theory and practice referred to in the previous ques- 
tion pertained to organic chemistry. 

+Q. 65. That is to organic chemistry exclusively? A. Yes, sir. 
. +Q. 66. In the manufacture of the compositions with which 
you experimented, kindly describe the process followed in mak- 
ing the wax and particularly as to the time or period when the 
Carnauba was added, 

A. The materials were weighed, placed in the kettle and allow- 
ed to cook about 16 hours, By materials [ mean the stearic acid 
was melted, the solution put in for the purpose of saponification, 
using during this process of saponification a temperature of about 
450 degrees FP. This much of the wax was allowed to cook about 
2% hours at this temperature mentioned before the Carnauba 
wax was added. 

+Q.67. Was the Ceresin added prior to the saponification of 
the stearic acid or was it added with the Carnauba? 


10 











y alone? 
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A. There was no Ceresin added. 
+*Q. 68. What form of hydro carbon was used, paraffine? 
A. Paraffine. 
+Q. 69. When was the paraffine added? 
A. At the same time as the Carnauba wax. 
w +Q. 70. How long was the composition cooked after the Car- 
nauba was added? 4. About 13% hours. 
+Q. 71. What was the purpose of cooking the material for so 
long a time after the addition of the Carnauba? 
A, The experiment was started in the middle of the afternoon, 10 
and as nothing could be done in the amount of time left during 
| the working day, it was allowed to cook during the night until 
the next morning. 
| +Q. 72. Am I to understand from this that the long period of 
j cooking was unimportant or unnecessary ? 
| A. I would say neither, merely a matter of convenience. 
- 4 +Q. 73. Please explain your last answer? 
A. The 16 hours of cooking did no harm and saved the trouble 





of bringing the wax into a fluid condition when needed the next 

day. 
*Q.74. Do I understand that during this entire period the 

~ temperature was maintained at about 450 F. 

A. You do. That is correct. . | 
+Q.75. How long do you consider it necessary to cook the | 

composition after the Carnauba has been added? 
A, Anywhere from 3 to 5 hours. 

j «Q. 76. Is. the manufacture of the wax composition under 





od your charge or direction in this factory: that is to say are you 
the wax chemist? 4. I am the wax chemist. 
.*Q.77. During the experiments you made, did you observe 30 
the composition during its manufacture after the Carnauba was 
' added? A. I did. 

v +Q. 78. In making this composition after the addition of the 
Carnauba, did you observe any phenomenon from which you 
would conclude that a chemical reaction was taking place? 

A. Yes, sir. 

\ +Q.79. What chemical reaction did you conclude was taking 
place in the composition after the Carnauba was added? 

It is stipulated by Counsel for defendant that when 
Carnauba wax is added to the heated composition con- 4° 

! taining free Stearic acid, the free Myricyl alcohol of 

the Carnauba wax combines with the free Stearic acid 

to form a wax-like compound ether, substantially as 

~ described in the Aylsworth patent in suit. 
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+Q. 80. In answer to Q. 9, you refer to a “wear test.” Did you 
make any other physical test of the records made with the compo- 
sitions referred to in your deposition and if so, what were they ? 

A. I made no other physical tests. 

#Q.81. As I understand it, your tests were made with the 
composition employing about 6% Carnauba? 

A. That is correct. 

+Q. 82. In answer to question 12, you referred to the limpidity 
of the several compositions. What test did you make to ascertain 
the relative limpidity of these compositions ? 

A. I made an eye test. 

+Q. 83. That is to say, you simply looked at the several com- 
positions and concluded that the limpidity of one was the same 
as each of the others? 

A. After careful observation, [ came to that conclusion. 

+Q. 84. In answer to Q. 17, you referred to the behavior of the 
several compositions in passing from the liquid to the solid state. 
What tests, if any, did you make regarding this phenomena? 

A. A careful ob3ervation, 

















© xQ.85. That is to say, you made what you have referred to as 
an eye test? a. Yes, 

+Q. 86. In answer to Q. 18, you referred to the property of the 
several compositions in reference to their stickiness, or tenacity, 
or adherence to the mould when set, or rather as I understand it, 
to the absence of these properties in the composition. What test, 
if any, did you make regarding this phenomena? 








A. A careful observation, 

1+Q.87. Here, again, 
eye test? d. Yes, sir. 

+Q. 88. In answer to Q. 19, you referred to the behavior of the 
compositions in shrinking away from the mould upon reduction 
in temperature. What test, if any, did you make regarding this 
phenomena? 

al. A careful observation, by an eye test, as before. 

+Q. 89. In answer to Q. 20, you referred to the absence of 
warping in the several compe during the shrinkage. What 
tests, if any, did. you make regarding this phenomena? 

A. X careful observation by the eye test as before, 

+Q.90. Kindly read your answer to Q. 23 and explain the 
same more in detail. 


T understand i 





. you made simply an 














A. In other words, som: records of the several compositions 
had the so-called moisture bloom and some of them did not. By 
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the same percentage, I mean that about the same number of each 
composition was affected, 
+Q. 91. That is to say, as I understand it, you made twenty- 
four records each of four separate compositions, and you found 
that the same percentage of each set of twenty-four was affected 
by the so-calld moisture bloom? 
A. I saved twenty-four records from each composition, and 
upon looking at them later, found. that about the same number of 
each composition was affected by the so-called moisture bloom. 
+Q.92. What was this percentage? That is to say, how many IO 
records of each set were imperfect ? 
A. I do not remember exactly the number. 
+Q.93. Did it not impress you as an interesting, if not re- 
markable ccincidence that the same percentage of imperfect re- 
cords should have developd in four separate compositions? 
v Objected to-as incompetent, and not a subject for 
testimony. 
aA. In the first place, I do not like the use of the word “same” 
by the counsel for the complainant. It is not peculiar for any | 
number cf records of practically the same composition to have 20 ! 
the so-called moisture bloom, 
Counsel for complainant will explain that the word 
“same” was used by him for the reason that in answer 
to Q. 23 that word was used by the witness. 
+Q.94. In the manufacture of defendant's records, are the re- 
cords reamed while hot or warm and before the composition is, 
~ hard? 








—— 








Question objected to as outside the scope of the direct 
examination, as possibly tending to disclose unneces- 
sarily defendant's factory processes, further objected to 3° 
on the greun: that it does not appear that the witness 
¢ is famil 











r with the regular factory operations as dis- 
tinguished from the laboratory work. The witness may 
testify as to whether or not the particular records made 
by him were reamed while hot; but, as to disclosing the 
factory processes in general, he may decline to answer 
until required to do so by the Court. 

A. T prefer not to answer. 

+Q. 95. In the case of the particular records which you made, 

| were they reamed while hot? 40 








Al, Well, they were reamed in a semi-plastic state, 
‘ +Q.96, Assume a composition composed of bees wax and car- 
- nauba wax and another composition composed of ozokerite and 
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carnauba wax. If either of these compositions is heated so 
form an intimate mixture, would there be any chemical rzaction? 
Question objected to as not within the scope of the 
direct examination. As to’this and any similar ques- 
ticns, the complainant makes the witness h 
al, In my opinion a composition consisting of Carnauba and 
ozokerite would not undergo any chemical reaction unless the 
temperature was raised sufficiently high to liberate some of the 
ethereal salts in the form of vapor, or the free myricyl of alcohol. 
As regards Carnauba and bses wax, there would be a neutral in- 
terchange at the sufficiently high temperature that is required be- 
tween the various molicules of the two waxes 
+Q.97. What temperature would be required to affect the 

chemical reaction in the casz of ozokerite and Carnauba? 
The same objection and notice which is understood 

as implied without being repeated. 

A, I do not think you understand my previous answer. In 
the case of Carnauba and ozokerite, if the temperature is raised 
to the boiling point of the various ingredients in Carnauba wax, 
20 these ingredients will pass off in the form of vapor and do not 

unite with ozokerite, 

+Q.98. Then, as I understand it, with a mixture of ozokerite 
and Carnauba wax there could be no chemical reaction between 
the carnauba or any of its constituents and the ozokerite or any 
of its constituents? 4. In my opinion that is correct. 

+Q.99. Regarding the composition uf bees wax and carnauba 
wax, what is meant by neutral interchange between the mole- 
cules 

A. That is another way, of saying that you start with an inti- 

3° mate mixture of carnauba wax and bees wax and after cooking 
for any length of time, providing the temperature is not high 
enough te vaporize the several constituents of the two waxes in 
question, you will have remaining an intimate mixture of car- 
nauba wax and bees wax. 

#Q. tec. Then, as I understand it, in the case of a mixture of 
bees wax and carnauba, there is no chemical reaction between 
the carnauba or any of its constituents, and the bees wax or any 
of its constituents ? 

A. In my opinion, the reaction that would take place ac¢cord- 

40 ing to the stipulations in the previous answer, would be what 
called in chemistry “‘a neutral reaction.” 

+Q. tor. Is it not a fact that bees wax and carnauba wax are 
both salts of, or esters of, myricyl alcohol? 
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al. In my opinion, they contain salts of myricy! alcohol but 
not esters, 

+Q. 102. That being so, how could there be reaction between 
salts of the same alcohol? 

‘ The objection and notice after 1Q.96 are repeated. 

a. I should say that the counsel for the complainant does not 
fully grasp the meaning of the word “neutral’ as defined in the 
chemical world. 


Recess until 1:30 P. M. 

+Q. 103. What is your meaning of “neutral reaction” ? 

A. By neutral reaction, I mean that whatever reaction takes 
place goes to the positive extreme as far as it does to the negative 
extreme. 

+Q.1c4. What temperature would be necessary to effect a 
neutral reaction between carnauba and bees wax? 

A. As regards the combination of carnauba and bees wax, I 

wish to have it placed on record that I have never experimented 
witlr this combination. The answers to the previous questions 
have been given from a theoretical standpoint solely. The field 
of organic chemistry is so large, and our cherished and rock 
founded truths are being and have been shaken so often, that 
any answer to a question to-day would not apply at all to the 
same question if asked to-morrow. 
‘x0. 105. Speaking of to-day, and from the best of your 
knowledge in a theoretical sense, do you consider that if car- 
nauba were mixed with bees wax there would be any such re- 
actions, neutral or otherwise, that would be similar to those that 
result when carnauba is added, in the wax compositions with 
which we are dealing here? 

Former objections and notice repeated. Question 
further objected to as hypothetical and indefinite. The 
word “similar” is pointed out as being in this connec- 
tion indefinite. 

aA. Even the best of our theories prove us false when engaged 
in actual practice, consequently, I answer “I do not know.” 

* xQ. 106. Would you consider that, in the mixture of carnauba 
and bees wax, under the presence of heat, a wax-like compound 
ether would be formed as is the case when carnauba is added as 
an ingredient in the compositions with which we are dealing? 

A. Not having experimented with this combination, I do not 
know. 

+Q. 107. Are you able to say, as a matter of theory, based on 
your experience in organic work, whether in the case of a mix- 
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ture of carnauba and bees wax any reactions would take place 
between the alcohols of the carnauba as such and the acids of 
the bees wax as such, or vice versa? 

A. Not having had any experience with the combination of 
carnauba and bees wax, any theory that I might have on the 
subject would be so hypothetical as to be useless. 

+Q.1c8. You have stated that the composition which was 
tested by you contained about six per cent. of carnauba. To 
what extent did that composition differ from the regular com- 

10 position used by the defendant company? . 

aA, An answer to this question would lead up to confidential 
facts of the defendant company, consequently I prefer not to 
answer. 

+Q. 109. Mr. Macdonald, in this case, criticized the conclu- 
sion reached by Mr. Aylsworth that, from his analyses, he was 
of the opinion that defendant's composition contained slightly 
less than eight per cent. of carnauba, and Mr, Macdonald stated 
that, as a matter of fact, the composition contained about twice 
that amount of carnauba. Now, I ask of you as the wax chemist, 

° 20 what the amount of carnauba js that is used in defendant's com- 

position? A. Mr. Macdonald's statement is correct. 

+Q. 110. Mr. Macdonald only gave an approximate answer. 
I would like to know ‘the exact amount, that is to say, the ex- 
act amount of carnauba for each 1co pounds of stearic in the 
composition ? 

A. The answer to this question would disclose confidential 
data, consequently, I prefer not to answer. 

*Q. 111, And you refuse to answer even when your counsel 
is entirely willing that you should? 

20 Defendant's counsel states that if the information be 
necessary to complainant, the witness Thomas H. Mac- 
donald, who is the factory manager, will be able to 
answer the question on the cross-examination, and can 
judge even better than defendant's counsel now present, 
whether or not the question should be answered. 

Mr. Dyer—In view of the assurance uf counsel for 
defendant that the information called fer will be fur- 
nished by the witness, Macdonald, who has not as yet 
been cross-examined, further cross-examination of this 

40 Witness on the point is waived. 

*Q. 112. Will you kindly furnish me the folowing: (1) Four 
of the records made by you which you have referred to as No. 
2, made of acomposition of Formula A of the Macdonald patent, 
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| 
| with 6 per cent. of carnauba, and I will ask you to mark each of 
these “No. 2 F. L. T.” in order that they may be identified; (2) 
Four of the records made by you which you have referred to as 
No. 3 made of a composition of Formula A of the Macdonald 
patent, and I will ask you to mark each of them “No. 3, F. L,'T.” 
in order that they may be identified; (3) Four of the records 
sea made by you which you haye referred to as No. 5 made of a com- 
position of Formula B of the Macdonald patent with six per cent. 
of carnauba, and I will ask you to mark each of these “No. 5 F. 
L. T.” in order that they may be identified; (4) Eour of the 10 
records made by you which you have referred to as No. 6 made 
a of a composition of Formula B of the Macdonald patent, and I 
} 
| 





will ask you to mark each of these “No. 6 F. L. T.” in order that 
they may be identified. ’ 
A, Iwill very gladly give you these records. 

Counsel for complainant requests counsel for defend- 
ant to furnish him with a copy of the notes referred to 
in Q. 38. . 

In reply to the request, defendant's counsel hands to | 
complainant's counsel a carbon copy of the typewritten 20 | 
copy referred to. 

+Q. 113. I notice when you were called as a witness that you | 
did not give a direct answer to Q. 58. You were asked concern- | 
ing alcohol generally, and you answered with reference in par- | 
ticular to free alcohol. Do I understand that bees wax and palm 
wax contain no alcohols and that Chinese wax contains only a 
trace of alcohol. 
~ A. An answer to this question would be similar to an answer 
required when asked if white was contained in the color pink. 
We know that red and white, when combined, give pink, but the 30 
white has lost its individuality when in combination with the red. 
$ The radical for myricyl alechol is present in both bees wax and 
+ palm w not in molecular arrangement with the hydroxyl at- 
tached, but combined with the acid radical to form an ether of 
myricyl palmitate. In the case of Chinese wax, however, to the 
| best of my knowledge, there ‘is present myricyl alcohol as such. 
By that, I mean in the free state. 
{ +«Q. 114. Do you understand that to result in the formation of 
“ | compound ethers, the alcohol must exist in the free state; that is 

to say, if these waxes are used as an ingredient in the composi- 40 

tions with which we are here dealing? 





Al. To the best of my knowledge, they can. 
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RE-DIRECT EXAMINATION, by Mr. Massie: 

R-dQ. 115. Besides the “wear test” which you made, these 
special records have been subjected to the test of changes of 
temperature since last August, have they not? A. They have. 

R-dQ. 116. As to the behavior of these four batches, you were 
stating what you observed with your own eyes, were you not? 

A. That is correct. . 

R-dQ. 117. The 96 special records produced by you have been 
kept together, in the same crate in which they now appear in this 

1© room, ever since they were finished and put in cartons, were they 
not? 

A. For the first few days after the records were handed to Mr. 

: Macdonald, they were allowed to stand on the table in this room. 
They were then placed in the crate and placed in Mr. Macdonald's 
private storeroom, which is the room just back of this one. 

Signature and certificate waived. 


20 Dec. 6, 1906. 
Present—Mr. Ho1pen and Mr. Masste. 
Thereupon J. CASHMAN, a witness produced by defendant, 
being first duly sworn, deposes as follows: 
By Mr. Masse: 
Q. 1. What is your name, age, residence, and occupation? 
. A. John Cashman; age 40; Bridgeport, Conn.; mixer. 
Q. 2. Where are you employed? 
A. The American Graphophone Co. 
Q. 3. What do you mix, and what is it for. 
go. Records. 
Q. 4. Do you mix composition for the cylinder records at the 
factory of the American Graphophone Co? 
A. Yes, sir. 
Q.R. How long have you been employed as mixer by the 
American Graphone Co? 
A. About eight years and a half. 
Q. 5. I show you four papers and ask if the signature “J. Cash- 
man” there appearing is your signature? 
A. Itis. I signed those papers, 
40 Q.6. Do you recall the circumstances ? 
A. T remember about it all right. 
Q.7. Did you see Mr. Thornberry and the other gentlemen 
when their materials were weighed out? 
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A. Yes, sir, I was looking at them. 

Q. 8. What did they do with the materials as soon as they fin- 
ished weighing them? 

A. Put them in a kettle and cooked them up. 

Q.9. Who put them in the kettle? 

A. I think it was Mr. Thornberry. 

Q. 10. What did you have to do about it? 

A. I didn’t do anything. Mr. Lynch cooked them up, but [ 
saw it. I was right there. 

Q. 11. Did you observe the temperature at which they were to 
cooking? A. No, sir. He had charge of the temperature. 

Q. 12. After these batches were cooked, what was done with 
the mixtures. 

A. They were taken down stairs and molded, 

Q. 13. Did you see any of them in the molding room? 

A. Yes, sir. 

Deposition closed subject to objections and cross examined. 

No cross-examination, 


Thereupon EDWARD LYNCH, a witness produced by defen- 2° 
dant, having been first duly sworn, deposes as follow! 

By Mr. Massig: 

Q. 1. Please give your name, age, residence, and occupation, 

A. Edward Lynch; age 33; Bridgeport, Conn.; mixer and 
moulder. : 

Q. 2. Where are you employed ? 

A. In the molding department of the American Graphophone 
Co. 

Q. 3. About how long have you been there? 

A, About eight years. , 3° 

Q. 4. I show you four papers bearing a signature “E, Lynch,” 
are these signatures your own? 4. Yes. 

Q. 5. Do you recall the matters that these papers relate to? 

AS Vex. fe : 

Q.6. Did you see Mr. Thornberry and Messrs. Tyler and 
Capron when they were weighing out the materials? 4. Yes. 

Q.7. What did they do with the materials after they were 
‘hed out? 

A. After they were weighed out, Mr. Thornberry asked me to 
cook these, I didn’t see anything but stearic acid. The stearic acid 4° 
came to me and I cooked it up to this temperature of 450, and [ 
put the solution in the melted stearic acid. 

Q. 8. You had charge of the kettle at the time? 4. Yes. 
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Q.9. You observed the thermometer yourself? 

A. Yes, I did not stay there the whole time, there was a night 
man there and he was supposed to keep it at 450 degrees the same 
as I was. The cooking of the stearic acid and the solution went 
on night and day, A 

Q. 10. I understand that, after Mr. Thornberry had finished 
weighing out the materials he gave the stearic acid to you and ” 
you put it in the kettle and melted it; and, after it was melted, 
then Mr. Thornberry himself put in‘the solution; after which the 

to whole batch was kept by you at the temperature named? 

A. Yes. 

_ Q. 11, There are four papers there, each bearing your signa- 
ture. Did you do this same thing with the four different batches? 
: A. I don't know. I couldn't say whether I had four or not. 
Q. 12. Assuming that here are papers relating to four different 
batches that on last August you signed, all four of them. what is 
your best belief as to whether or not there were four batches? 
A. I think there were. 
Q. 13. After these batches were cooked, do you know what 
20 Was done with the composition ? 
ad. Yes. They were taken from my room and taken down 
stairs. 
Q. 14. Do you remember now, who took them down stairs? 
A. Yes. [helped to take them. 
Q. 15. Where did you take them; what room? 
aA. Mr. Bannon’s room, the master moulding department. 
Q. 16, Do you know what was done with the compositions ? 
A. I don't know anything about it, 
Deposition closed subject to objections and cross examination. 
30 No Cross-Examination. 








Thereupon W. S. TYLER, a witness produced by defendant, © 
being first duly sworn, deposes as follows: 
By Mr. Ms 
Q. 1. Please state your name, age, residence, and occupation. 
A, Walter S. Tyler: age 29: 96 Sherwood Ave., Bridgeport. 
Conn.; I have charge of the cylinder and disk experimental de- 
partment at the Factory of the American Graphophone Co. 
Q. 2. How long have you been at the Factory? 
A. Since July, 1905. - 
Q. 3. What training and experience have you had to equip you 
for the position you occupy? 
A. I graduated from the University of Titinois in 1900, from 
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the Electrical Engineering course, and was employed by the Chi- 


cago Telephone Co, for a year and a half in experimental work, 
and after that I was with the Lambert Co., Chicago, for three 
years, the most of this time being as manager of their factory. 

Q. 4. What did the Lambert Co, make at this factory ? 

A, Celluloid phonographic records. 

Q. 5. I produce a note bock issued to Mr. F. L. Thornberry, 
and call your attention to entries under date of Aug. 6, 8, 14, and 
21, 1906, each of which bears the signature, “W. S. Tyler.” 
Whose signature is this if you know? 

A. The signature is mine. 

Q. 6. Do you recall the circumstances to which these four en- 
tries relate? A. Yes, sir, I do. 

Q.7. Please state briefly, in your own language, what hap- 
pened. 

A. The first entry, Aug. 6, Formula’ A. On that date I went 
with Mr, Thornberry to the weighing and mixing room where 
these weights were performed in my presence, and which I know 
to be correct. The entry of Formula B, on Aug, 6, part of these 
weights were performed in the chemical laboratory. and part in 
the weighing and mixing room, and were witnessed by me. The 
weights given on .\ug. 14 were performed in the weighing and 
mixing room, and are correct as given and on Aug. 21, the 
weights as given in the note book are correct. 

Q. 8. Have you any private memorandum of your own relating 
to these weights? 4. Yes, sir 

Q.9. Can you produce the same if desired by complainant's 
counsel, of course not disclosing any other private entries in your 
book? 4d. Yes, sir. 








Q. to. Did you subsequently sign any memoranda relating to 3 


the materials weighed out by Mr. Thornberry? 4. I did. 

Q.11. I hand you four papers at the foot of each of which 
appear the signatures Cashman and E. Lynch.” Whose is 
the first signature on each of these papers? 4. My own. 

Deposition closed subject to objections and cross examination. 

No Cross-Examination. 











Thereupon ISAAC B. CAPRON,. a witness produced by 
defendant, being first duly sworn, deposes as follows: 

By Mr. Masste. 7 ® 
Q. 1. State your name, age, residence and occupation. 

A, Isaac B. Capron; age 35; .227 Lewis St., Bridgeport, 
Conn.; clerk in the metal master department at the American 
Graphophone Co. 
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Q. 2. Hew long have you been in’ that department? 

A, About five years, 

Q. 3. [call your attention to.four entries in Mr. Thornberry’s 
note book under dates Aug. 6, 8. 14. and 21, 1906, each of 
which bears the signature “I. B, Capron.” Whose signatures 
are these if you know? 4d. Mine. 

Q.7. Do you recall the circumstances to which these four 

: entries relate? A. Yes. 
Q. 8. How did you come to sign these entries? 
tO 4, I was asked to witness Mr. Thornberry weighing the dif- 
ferent ingredients in these fermulas. 

Q.9. Please state briefly. in your own language, what tool 
place on this occasion? 

A. Mr. Tyler and I were helping Mr. Thornberry in the mix- 
ing room. We watched him as he weighed the different ingredi- 

. ents he put into each forniula, and we saw that he got the right 
amount. 

Q. 10. What is your best belief as to the correctness of these 
four entries I call to your attention, A. I believe they are correct. 

20° Q. 11. I call your attention to four papers already identified 
by Messrs. Cashman, Lynch, and Tyler, these papers bear the 
signature “I. B. Capron.” Whose signature is that? 4. Mine. 

Q. 12. Do you remember about that time. or a little after, 
making some wear tests for Mr. Thornberry, or at least taking 
some part in such tests? 4. I do. 

Q. 13. Please state briefly in your own language what was 
done? 

A. Mr. Thornberry brought in six records on a small peg- 
board, and he, Mr. Thornberry, put the record on the machine 

30 himself, and I tested the record and listened to it. Then he put 
another one on and so on with the whole six. I picked out the 
one that was best or next best. 

Q. 14. I show you ten papers, each bearing the signature “I. 
B. Capron.” Who wrote this signature. if you know? 4. T did, 
Q. 15. What is your belief as to the correctness of the ten cer- 
tificates signed by you? 
A. They are correct, as far as I know. 
" The first of these certificates reads as follows. (omit- 
ting the printed heading) : 
E : August 29. 1906. 

This is to certify that I have listened to a reproduc- 
tion of the following records, viz.: record No. 1. 
record No, 2 and record No. 3. This reproduction was * 
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at the end of the fiftieth reproduction. Also that I con- 
sider that record No. 1 has the best surface, record No. } 
2 has the next best surface and that record No. 3 has 
the worst surface. 
2 (Signed) IL. B. Carron. 
bad It is stipulated that, of the ten Capron certificates 
just identified, the alternate ones relate to records No. 1, 
No, 2 and No, 3 while the other certificates relate to 
records No, 4, No. 5 and No, 6; that the first two 
purport to be at the end of the fiftieth reproduction, 10 
¥ the next two at the end of one hundred, the next two 
at the end of the one hundred and fiftieth, the next two 
at the end of the one hundred and seventy-fifth and recite 
that the records No. 3 and No. 6 are entirely worn out, 
and the last two at the end of the two hundredth re- 
production, and recite that records No. 2 and No. 5 
are entirely worn out. With these changes made, the 
ten certificates are identical in language. 
Q. 16. What experience, if any, have you had in eg and i 
listening to reproduction of sound records. 20 | 
al. Part of my duty has always been to test the first record 
sd made from the master matrix. | 
{ Q.17. The records made from the master matrices are the ones | 
that are put on the market? ! 
A. No, sir, The first test from the master matrix is to look 
for defects in the master matrix. 
Q. 18. And if the first record made from the master matrix 
passes your test, then do the others go out? 
al. We send that sample to New York for their approval. 
Deposition closed subject to objections and cross-examination. 3 
No cross-examination. 


For the purpose of this. suit, it is stipulated that if A. D. 
BELCHER and F. H. OSBORNE were duly examined as wit- e 
nesses for defendant, they would testify that Mr. Belcher has H 
been at the Graphophone Co. factory a number of years, as one of 
the chief testers, in listing to test reproductions of sound records; . } 
and that Mr, Osborne has also been at the factory for a number of 
years as an assistant to Mr, Macdonald in the laboratory. That 40 
° each of these gentlemen gave ten certificates identical respectively 
with the ten identified with the witness Capron; that each of them 
A identifies his own signatures to the certificates, and stated that he 
recalled the circumstances and that his certificates were correct. i 
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It is further stipulated that these parties will be produced for 
cross-examination if complainant's counsel so desire. 


Thereupon JOHN HAVEY, a witness produced by the de- 
fendant, being first duly sworn, deposes as folloy 

By Mr. Masste: 

Q. 1. Please state your name, age, residence and occupation. 

A. John Havey; age 16; 324 Hancock Ave., Bridgeport, 
Conn. ; cylinder and disk experimental department, at the factory 
of the American Graphophone Co. 

Q. 2. Do you know Mr. F. L. Thornberry, who is now present 
in the room? A. Yes, sir. 

Q. 3. De you remember making some special records for him 
several months ago? A. Yes, sir. 

Q. 4. Please tell us briefly, what you remember about it. 

A. I remember I molded them for him at 410 degrees. 

Q. 5. Were they cylinder records or disk records? 

A. Cylinder. 

Q.6. Do you remember about how many of these special rec- 
ords you made for him? 

A. I don’t remember how many. 

Q.7. Do you remember who brought the compesitions down 
to be molded by you? A. Mr. Cashman and Eddie Lynch. 

Q.8. Is that John Cashman? A. Yes. 

Q.9. What did you do with the records after you molded 
them? 4. We saved some and put some back into the pot. 

Q. 10. Who took those that were saved? 

A. Mr. Thornberry. 

Deposition closed subject to objections and cross-examination, 

No cross-examination. 

Adjourned to the same place to-morrow morning, December 
7th, at ten o'clock. 








December 7th, 1906. 

Met pursuant to adjournment. 

Present as before. 

And thereupon L. FARINT, having been duly sworn, deposes 
as follows: 

By Mr. Masste: 

Q. 1. Please state your name, age, residence and occupation? 

A. L. Farini; age 52; Bridgeport, Conn. ; Supt. of metal mas- 
ter department of the Factory of the American Graphophone Co. 
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Q. 2. Does that include the mixing and moulding departments? 

A. It does. i | 

Q. 3. How long have you been familiar with the compositions 
for cylinder sound-records and blanks? A. About eight years. 

Q.4. Have you any knowledge of the use of Carnauba wax 
by the American Graphophone Co. in making compositions for 
sound-records ; and if so, for what purpose is the Carnauba used? 

A, It is used for the purpose of hardening the wax, and in- 
creasing its durability. 

Q. 5. How long have you been familiar with the facts that 10 
Carnauba wax is employed, and may be employed, for the pur- 
pose of hardening these wax compositions so as to increase the 
durability of the sound records? 

A, Since about the beginning of 1897. 

Q. 6. In what manner do you fix that date? 

A. I was familiar with the use of Carnauba almost ever since 
T have been at the Graphophone factory, and its use was for hard- 
ening purposes. 

Q. 7. Do your duties comprise the supervision of the mixing 
of the ingredients, the cooking, and the actual moulding of the 20 
cylinder records? 

A. I should say yes, but in regard to the moulding there is a 
foreman who looks after the moulding operations under my 
supervision. 

Q. 8. What can you say as to the presence of Carnauba wax 
in the composition now employed for defendant's Columbia 
records ? 

A. There is a considerable amount of Carnauba wax present 
in the composition. 

Q. 9. Can you say about when Carnauba wax was employed in 30 
your molded records in substantial quantity, as a regular product ? 

A, I can positive say when I started to keep a record of the 

-Carnauba used in large quantities, though my impression is that 
this record of mine was not started precisely at the time when 
its use was adopted. At the time I mention, the department was 
not under my immediate supervision. i 

Q. 10. I understand that, according to your present recollec- 
tion, the Graphophone Co. had been using Carnauba wax for 
hardening its cylinder composition for some time before you 
began to keep records of the fact in your department? A. Yes. 40 

Q. tt. What is the date of your first record of the use of Car- 
nauba wax in the composition for moulded cylinders? 

A. (Witness refers to memorandum.) I haye some notes ! 
which I took from our books, 
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Q. 12. Will you please produce the book from which you take 
the notes. A. I do so. 

Q. 13. What is this book which you have produced? 

A. A record of raw material received and mixed. 


Q. 14. Is this book kept by you as a part of your regular duty? ~ 


A. It is. I was not instructed to keep this book. It is a mem- 
orandum of the weekly reports I hand in to the main office. 

Q. 15. Please refer to the book and read the first date show- 
ing. the receipt of Carnauba, and the amount of Carnauba? 

A. April 24, 1903; 4020 Ibs. of Carnauba, also 500 of the 
same transferred to me from Mr. G. L. Funnell. 

Q. 16. Please read from your book the successive dates in 
which Carnauba is mentioned, and the amount of Carnauba on 
each date? 

A. May 4, 1903, 3008 Ibs. of Carnauba; on June 17, 1903, 
3213 lbs. of Carnauba; on Aug. 27, 1903, 2153 Ibs. of Carnauba; 
Sept. 1, 1903, 2438% Ibs. of Carnauba; on Sept. 5, 1903, 2093 
Ibs. of Carnauba; on Sept. 25, 1903, 2484 Ibs. of Carnauba; on 
Sept. 30, 1903, 2001% Ibs. of Carnauba; Oct. 2, 1903, 2031 Ibs. 
of Carnauba; on Oct. 3, 1903, 1812 Ibs. of Carnauba; on Oct. 7, 
1903, 2028 Ibs. of Carnauba; on Oct. 9, 1903, 1582 Ibs. of Car- 
nauba ; on Oct. 15, 1903, 2649 Ibs. of Carnauba; on Oct. 21, 1903, 
610534 lbs. of Carnauba; on Oct. 29, 1903, 8203 Ibs. of Car- 
nauba; on Nov. 18, 1903, 6152% Ibs. of Carnauba; on Nov. 30, 
1903, 414314 Ibs. of Carnauba; Dec. 15, 1903, 4000 lbs. of Car- 
nauba. That concludes that year. 

Q.17. Without reading out from your book for the ensuing 
time, can you state whether or not the use of Carnauba continued 
as shown by your book? 4. It has. 

Q. 18. The entries from which you have read in answer to 
Q. 16 indicate that those quantities of Carnauba wax were re- 
ceived by your department? 4. Yes. 

Q. 19: Where did you get that wax? 

A. It is supplied to me by the factory. 

Q. 20. What became of it all? 

A. It went into the mixtures, and afterwards into records. 

Q. 21. The book you have produced is ruled into parallel 
columns, and on the right hand side, under the column headed 
“Received” are the entries from which: you have read? 

A. Yes. 

Q. 22. On the extreme left of each page are the dates. While 
at the head of each column, extending across the rest of the top 
of each page I find the following: “Stearic—Caustic—Ceresin— 
Al. Hyd.—Res. Oil—Sal. S.". What do these headings refer to? 
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A, The ingredients used at that particular date. It would 
show the absence of Carnauba, however, on any date prior to 
page 117 of my book, since the first entry relating to Carnauba 
is almost at the bottom of that page. Beginning on the next 
page, there is a column headed “Carnauba.” 

Q. 23. Thus, for example, during the week ending April 30, 
you had mixed up in your department 5278 Ibs. of stearic acid, 
460 Ibs. of Caustic soda, 1319 Ibs. of Ceresin, 46 Ibs. of Alumi- 
num Hydrate, 375 Ibs. of Sal. Soda, and 988 Ibs. of Carnauba 
wax? A. That is correct. 

Q. 24. Independent of this box, have you any recollection as 
to whether or not Carnauba wax was used in quantities about as 
indicated by this book? 

A, My impression is, that as it was used, or being used in 
large quantities, it prompted me to make the suggestion that I 
make an entry of it in my book. 

Q. 25. Have you any doubt whatever that Carnauba wax was 
used as a regular ingredient of the moulded wax composition’ 
at this factory during 1903 and down to the present time? 

A, No doubt whatever. 

Q. 26. Are you willing for complainant's counsel to inspect 
this book which you produce? dA. Yes. . 

Deposition closed subject to objections and cross examination. 


Bripceport, Conn., Dec, 14, 1906. 
Met pursuant to agreement. 


ro 


20 


Present—Frank L. Dyer, Esq., for Complainant; C. A. L. 3° 


Masstr, Esq., for Defendant. 


CROSS EXAMINATION of the witness, L. FARINI, it 
having been postponed to take the testimony of the ensuing 
Bridgeport witnesses, 

By Mr. Dyer: 

xQ.27. Do you recall when you entered the employ of the 
American Graphophone Ca. ? 3 

A, About ten years ago. 

xQ. 28. That is to say, about 1896? 

A. Between '96 and ’97. 

xQ.29. Have you ever had any connection with the manu- 
facture of wax compositions for defendant? 4. I have. 

II NEW 
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*Q.30. What connection did you have with this particular 
branch of the defendant’s business? 
A. When I first came with the company, I came as a photo- 
grapher, and afterwards took charge of the mixing and moulding 
department. 
xQ. 31. How long have you had charge of this department? 
A. I should say about eight years. 
*Q. 32. Who did you succeed? 
A. A man by the name of Storms, I believe. 
+Q. 33. Do you recall Mr. Storms’ full name? 
A. I don’t know his full name. 
+Q. 34. In answer to Q. 5 you state that since 1897 you have 
been familiar with the fact that carnauba is employed for harden- 
ing wax compositioi Is that the only property of carnauba 
that you have ever been familiar with as an ingredient? 
A, It is. 
+Q. 35. In answer to Q. 22, you give certain abbreviations of 
ingredients most of which I think I understand. For instance, 
the word “stearic” means stearic acid; the word “caustic”? means . 
caustic soda; the abbreviation “Al. Hyd.” means aluminum hy- 
drate; and the abbreviation “Sal. S$.” means sal, soda. Is this 
correct ? 
A. That is correct so far. | 
+Q. 36. What is the meaning of the abbreviation “Res. oil?” 
A. Residual oil. 
+Q. 37. Is residual oi] used as an ingredient in defendant's 
composition, and if so, for what purpose? A. It is not used. 
+Q. 38. Do you mean that it is not used now or it never has 
been used? A. It is not used now. 
«Q. 39. When was its use discontinued ? 
A. Several years ago, I can’t remember. 
+Q. 40. What was this ingredient used fo 
Objected to as not within scope of the direct examina- 
tion and as immaterial, and as apparently tending to dis- 
close confidential matters. 
A, As an experiment. 
Signature and certificate wavied. 











Brivcerort, Conn., Dec. 7, 1906. 
Present—Mr. Hotpen and Mr. Massie. 
And thereupon CHARLES A. CHADWICK, a'witness pro- 
duced by defendant, having been first duly sworn, deposes as fol- 
lows: 
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By Mr. Massie: 

Q. 1. Please state your name, age, residence and occupation. 

A. Charles A. Chadwick; age 58; residence Bridgeport, Conn. ; 
occupation, foreman of the store department at the factory of the 
American Graphophone Co, 

Q. 2. How. long have you been connected with the store de- 
partment of the American Graphophone Co. ? 

A, As near as I can recollect, in the neighborhood of fifteen 
years. 3 

Q. 3. I hand you three papers connected together and endorsed 
(among other things) “Voucher No. M. 205." I call your at- 
tention to a rubber stamp in green, containing some figures in red 
ink, and the initials “C. A. C.,” appearing on the second paper 
What does this indicate to you? 

A. That indicates that the goods were received. 

Q. 4. In whose hand writing are these initials “C. A. C.?” 

A. My own handwriting. 

Q.5. Do you know what stamp that is? 

A. I recognize the stamp. It is a stamp of my department. 

Q. 6. I show you seven other vouchers endorsed with the fol- 
lowing voucher numbers: G. 115, C. 86, D. 55, D. 174, E. 15, 
J. 28, and J. 286. In each of these papers appear what purport 
to be bills from Smith & Nichols, New York City, charging the 
American Graphophone Co. with amounts of Carnauba wax. 
On these bills [ find rubber stamps containing (among other 
things) your printed name, followed by the initial E. Can you 
identify these stamps and this initial, and if so, what are they? 

A. It isa stamp used by the store department to identify the re- 
ceipt of goods, and the initial is a gentleman's by the name of 
Elwell. 

Q. 7. Can you state, briefly, the course of business in your de- 
partment with regard to the receipt of materials and the verifi- 
cations thereof, and what records are kept of the same? 

A. We receive the goods either by express or freight, they are 
weighed or counted as the particular goods require, and an entry 
is made in a receipt book. This receipt, with the memorandum 





of the goods, if there should be such, are sent to the receiving 


department under the charge of Mr. Elwell. He receives bills 
for the same, compares it with receipt of goods, and if found 
correct, passes it. 

Q.8. Have you any present recollection as to the receipt in 
your department of Carnauba wax? 

A, I have received Carnauba wax at various times. 
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Q. 9. Is it the custom of your department to put on bills the 
stamps we have been inquiring about before the goods have been 
actually received and counted or weighed? A. I should say not. 

Q. 10. Are you willing to state positively, in view of these 
vouchers I have shown you, that on or about the dates of the 
several vouchers, the amounts of Carnauba wax therein recited, 
were actually received here at the Graphophone Co.? 

A. Yes, sir. 

Q. 11. Is there any objection to complainant's counsel exam- 


1o' ining the records of your department that show the original en- 


tries relating ‘to the receipt of Carnauba wax? 
A. So far as I know there is none. 
Deposition closed subject to objections and cross 
No cross-examination. 


camination. 





And thereupon HERBERT W. ELWELL, a witness pro- 
duced by defendant, having been first duly sworn, deposes as 
follows : 

By Mr. Massie. 


20 ©. Q. I. Please state your name, age, residence and occupation? 


A. Herbert W. Elwell; age 36: Stratford, Conn.; receiving 
_ clerk for the factory of the American Graphophone Co. 

Q. 2. I hand you seven vouchers respectively endorsed as fol- 
lows: C 86, D 55, D 174. E 15, G 115, J 28, and J 286. In 
these vouchers are what purport to be bills rendered the American 
Graphophone Co. by Smith & Nichols of New York City, for 
various amounts of Carnauba wax; and on said bills appear the 
marking of a rubber stamp bearing the printed name “C. A, 
Chadwick” with an initial. Please look at each of these stamps 


3o and state if you can identify the stamp and the handwriting of 


the initial? 

A. I can. The stamp is one I have used, and the initial is 
my own, 

Q. 3. What does the presence of this stamp with your initial 
indicate? A. It indicates the receipt of the goods. 

Q. 4. Do these vouchers refresh your recollection so that you 
can remember that during the past year you actually received 
Carnauba wax? A. Yes. 

Q. 5. These vouchers do not bear any dates later than the year 


4o 1903. Have you any recollection whether or not since 1903 and 


down to the present, you continued to receive Carnauba wax 
from time to time? 
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A, We have continued to receive Carnauba wax from then to 
the present time. 

Q. 6. When you have received Carnauba wax in your depart- ' 
ment, what becomes of it? 

A. It is sent to the foreman of the moulding and mixing de- 
ip partment, he having previously supplied us with a want card or 
requisition calling for such wax. 

Q.7. Do you keep any records in your department showing 
the receipt of Carnauba wax or other raw material, and showing 
the delivery of portions of the same from time to time to the other yo 
departments of the factory? 

A. We have a book acknowledging receipt of these goods, and 
a disbursement book showing disbursements to the factory. 

. Q.8. Have you, within the last few days, examined this book 
with respect to the receipt by you of Carnauba wax, and its dis- 
bursement to the mixing and moulding department; and if you 
y have examined the records for that purpose, what did you find? 
A. In the book acknowledging receipt of the goods, I find 
entries of the bills covering the receipt of the goods covered by 
the vouchers which you previously handed me. 20 
Q.9. Have you any original receipts made by any of the em- 
rv ployes of your department showing the receipt of Carnauba wax? 
A. I have the original .receipts with one exception, that of 
1898, which covered the receipts of Carnauba wax on the vouch- 
ers which you have just handed me. 
The witness produces eight receipts. 
Q. 10. Where did you obtain these eight receipts that you now 
w - produce? . 

q A, From records which I keep on file in the receiving depart- 
ment. 30 
* Q. 11. In whose handwriting is the bill dated Aug. 1, 1900? 

A. To the best of my knowledge, in the handwriting ofa man 
re named Green who has since left the company. 

Q. 12. And to the best of your present knowledge and opinion, 
in whose handwriting are the othet seven? 
A, I prefer not to identify the writing on the others. 
Q. 13. I understand that your department acted upon these 
eight receipts you have just produced, by transferring the 
Z amounts noted thereon to the receipt journal. A. Correct. 
a. Deposition closed subject to objections and cross-examination. 49 
No cross-examination. 
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Dec. 8, 1906. 

Met pursuant to adjournment. 

Present—Counsel as before. 

And thereupon IRBY W. REID, a witness produced by de- 
fendant, having been first duly sworn, testifies as follows: 

By Mr. Masste: 

Q. 1. Please state your name. age, residence, and occupation? 

A. Irby W. Reid; age, 33 years; residence, Bridgeport, 
Conn.; occupation, chief accountant for American Graphophone 
Company. + 

Q. 2. How long have you been chief accountant of the Ameri- 
can Graphophone Co.? 4. Since April 15, 1898. 

Q. 3. Are you acquainted with a substance called carnauba 
wax; and if so, when did you first become acquainted with it? 

A. Iam; in December, 1898, or January, 1899. 

Q. 4. Please state the circumstances under which you first be- 
came acquainted with carnauba wax? 

A, For the purpose of figuring the cost of your product of 
cylinder records it was necessary for me to know the materials 
used in their manufacture, and by an official and special arrange- 
ment with Mr. L. Farini, who was in charge of the record manu- 
facture, I was notified of first of the materials used and of any 
change that took place in the kind or quantity of those materials, 
under this arrangement I was notified by Mr. Farini of the use 
of carnauba wax by him during the month of December, 1898. 
either in that month or shortly after the close of the month which 
would be in January, 1899. I distinctly recall having Mr. Farini 
explain to me in what manner carnauba, wax was used and to 
show me the material itself, which he did. 

Q. 5. You were requested recently, for the purpose of this suit, 
to examine the records in your department with regard to the 
purchase of carnauba wax during the period since you have been 
in charge of that department. Please state briefly the result of 
your examination? 

A. That the first purchase of carnauba wax was made in 
December, 1898, and various other purchases subsequent to that 
date. 

Q.6. Can you produce some of the vouchers relating to the 
purchase of carnauba wax by the American Graphophone Co. 
since you took charge of its accounting department? 

A. I can produce a certified voucher and original bill of the 
supplier for all purchases of carnauba wax made by the American 
Graphophone Co. since April, 1898, and have already handed you 
eight of them. 
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Q. 7. I show you vouchers numbered respectively M205, G115, 


C86, Ds55, D174, Ers, J28, and J286. Can you identify these 
various documents as genuine vouchers from the records in your 
charge? A. I can and do. 

Q. 8. Please state briefly what the various papers in the batch 
endorsed M205 relate to; identify whatever signatures thereon 
you can; and tell us what the various stamps, entries, etc., thereon 
indicate, so far as you know? 

A, Voucher M205 is based on Smith & Nichols bill of Decem- 
ber 7, 1898, and their credit memorandum for bags returned of 
October 4, 1898. The number M205 designates that the voucher 
is for the month of December, 1898, and an indebtedness of the 
Company for that month, and was soentered. Smith & Nichols 
bill of December, 1898, referred to, covers 100 pounds carnauba 
wax at 16 cents per pound, $16.00. In the left-hand margin of 
this bill is given in red ink figures the number 12,303, which I 
idnetify as the number of the order placed by the purchasing de- 
partment with Smith & Nichols for carnauba wax. This notation 
I identify as having been placed there by the purchasing depart- 
ment, on receipt of the bill from Smith & Nichols. 1 identify the 
signature, well known to me, of Mr. W. I. Starr, clerk in the-pur- 
chasing department, as a certification that he had checked the 
prices and calculations on the bill. I identify the signatute of Mr. 
C. March, purchasing agent, as a certification that the invoice was 
correct and due for payment Aro, which signifies January 10. I 
identify the date, initials, and number written in the rubber stamp 
as follows: 

“Goods received 12/8/98” —" 

“Quantities 

Certified correct C A C (179)” 
as a notation made by the receiving department of the factory in 
Bridgeport, Conn., that the goods were received by them on De- 
cember 8, 1898. That certification as to that receipt was made 
by the foreman of the receiving department, Charles A. Chad- 
wick, and that a record of the receipt of the goods was made on 
page 179 in the regular official book kept for the purpose. I 
further identify the check mark (V) and initial M as having 
been made by Mr. F. J. May, a clerk in the voucher department, 
as a further certification by the accounting department that the 
calculations were correct. I identify the number 36, written in 
pencil in the lower left-hand corner of this bill as having been 
placed there by myself to indicate to the general book-keeper, Mr. 
E. N. Stone, whose duty it was to make the voucher for that bill’ 
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that the goods were to be charged on his book to account number 
“36, or “supply department.” I identify the handwriting on the 
voucher-form (as distinct from the Smith & Nichols bill) with 
the exception of the signatures thereon, as that of Mr. May. I 
identify the signature of Mr. E. N. Stone at that time the general 
book-keeper, that the indebtedness as set forth by the voucher and 
accompanying invoices was correct and ready for approval of the i- 


president in regular course for payment. I identify the notation 
A25 C March as an indorsement made by the purchasing agent 


10 that the voucher should be paid on January 25. I identify the sig- 
nature of Mr. H. A. Budlong in approval for the payment of the 
amount of the voucher. Mr. Budlong was and is the executive 
officer of the Company and his approval of this voucher was made 
for the president. I identify the receipt indorsement by Smith & 
Nichols. 

No indebtedness of the American Graphophone Co. de goods 
received by the factory in Bridgeport has been paid since April 
15, 1898, without a certification by the factory that the goods 
have been received in proper condition, a certification by the pur- 


20 chasing department indicating to the effect that the goods were 
regularly ordered for shipment to the factory, and without a 
certification on the voucher-form that the voucher is correct by 


t 


the accounting department,-and the approval of the president or 
his. authorized representative. 

Q.9. Are you able, in like manner, to identify the various 
stamps, signatures, handwritings, initials, check marks, etc., on 
each of the gente vouchers that have been presented to Doin 
this moming? A. I am. 

Deposition closed, subject to objections and cross-examination. 

30 No Cross-Examination. 

Signature and certificate waived. 


Counsel for defendant offers in evidence as Defendant's Ex- 
hibits the following U. S. Letters-patent: 
Tainter No. 393.190, Nov. 20, 1888; 
Tainter No. 421,450, Feb, 18, 1890; 
Edison No. 406,576, July 9. 1889; 
Macdonald No. 559.806, May 12, 1896; 
Macdonald No. 606,725, July 5, 1898; 
4o Macdonald No. 626,709, June 13, 1899; 
Macdonald Reissue No. 12,095, March to, 1903; 
Macdonald Reissue No. 12,096, March 10, 1903. 
Defendant's counsel also offers in evidence the letter to Mr. 
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Macdonald under date of Sept. 4, 1906, written by the witness 

Thornberry and identified by him, as “Defendant's Exhibit, 

Thornberry Report.” 

Defendant's counsel offers in evidence the four certificates of 

formula and temperature identified by the witnesses Thornberry, 

~ Cashman, Lynch, Tyler and Capron, as “Defendant's Exhibit, 
Thornberry Certificates 1, 2, 3 and 4.” 

Defendant's counsel likewise, offers in evidence, as a physical 
exhibit, the thirty certificates of wear test, identified by the wit- 
nesses Thornberry, Capron and (by stipulation) Osborne and 10 
Belcher, the same to be marked “Defendant’s Exhibit, ‘Thorn- 
berry Wear Test Certificates.” , 

Defendant's counsel offers in evidence the eight vouchers iden- 
tified by the witnesses Chadwick, Elwell, and Reid, and the same 
are respectively identified as “Defendant's Exhibit, Voucher No. 

M 205; Girs5; C86; D55; D174; E15; J 28; J 286.” 

Defendant's counsel asks that these vouchers may be returned, ae 
without being filed in Court, since they constitute part of the ! 
permanent records of the American Graphophone Co. 

Defendant’s counsel offers in evidence the eight original re- 20 

\ ceipts produced by the witness Elwell, on the ground that the i 
~ same were produced from the regular records of the American ) 
Graphophone Company, and had been acted upon by the Com- 
pany in its regular course of business. The same are offered in 
evidence as a physical exhibit, as “Defendant's Exhibit, Original 
Receipts”; and defendant requests that the same may be returned. 
to the American Graphophone Company, without being filed in 
» Court, as constituting part of the permanent records. 
Defendant's counsel states that the Thornberry Note Book, 
concerning which.that witness has been examined, will be pro- 30 
duced for inspection by defendant's counsel for the purpose of Z 
cross-examination, and in Court if desired; but as this Note Book 
~ contains entries of a confidential nature relating to other ex- 
periments disconnected with this work, of course, such other parts 
will not be exposed to inspection. 
In like manner, the book produced by the witness’ Farini will 
be offered for inspection, under this same limitation. 
So also the book produced by the witness Chadwick will be 
offered for inspection, under the same restrictions. A 
Adjourned subject to notice. 40 
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Brivceport, Conn., Dec. 19, 1906. 

Met pursuant to agreement. 

Present—Mr. Dyer and Mr. Massie: 

At request of defendant's counsel, complainant's counsel stip- 
ulates that the eight receipts produced by the witness Elwell recite 
the receipt from. Smith & Nichols of carnauba wax, and corres- 
pond in date and amount with the vouchers concerning which 
the witness Reid and others have testified. And that the said 
receipts may be returned to the defendant. 

It is further stipulated that the eight vouchers concerning 
which the witness Reid and others were examined purport to 
show sales of carnauba wax to the American Graphophone Co. 
by Smith & Nichols; and that these vouchers, heretofore offered 
in evidence, may in like manner be returned tq defendant. 

At the request of defendant's counsel it is further stipulated 
for the purpose of this suit that if the proper official of Smith & 
Nichols, of New York City, were produced as a witness for de- 
fendant, he would testify that, beginning about April, 1903, his 
house sold carnauba wax to the:American Graphophone Co. in 
substantial amounts, and substantially as shown by the Farini 
book; that the sale of carnauba to the American Graphophone 
Co. has continued down to the present time; and that, prior to 
1903, his house had furnished carnauba to the American Grapho- 
phone Co., in smaller quantities, and from time to time. 

The signatures and certificates of the other witnesses examined 
at Bridgeport are waived. 

Defendant's counsel offers in evidence the testimony given'by 
David A. Dodd in a suit pending in this Court, entitled Ameti- 
can Graphophone Co. against National Phonograph Co., March 
Term, 1906, in equity No. 11,—specifically the first three ques- 
tions, question 24, and the cross examination. The same is iden- 
tified as “Defendant's Exhibit, Dodd Deposition.” 

Defendant's counsel likewise offers in evidence “Defendant's 
Exhibit, Edison Patent 400,648, April 2, 1899.” 

Adjourned subject to notice. 
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In the Circuit Court of the United States for the District of 
New Jersey. 


New Jersey Patent Company In Equity, No. 12, 
vs. March Term, 

Co.umbraA Puonocrarn Company, f Aylesworth Patent 
GENERAL. “No. 782,375. 


Testimony for final hearing taken on behalf of defendant at i 
the offices of Messrs. Mauro, Cameron, Lewts & Massir, No. ro 
~ - 620 F St, N. W., Washington, D, C., before Wiitiam B. t 
Kerkam, Esq., a Notary Public, acting as Special Examiner _ | 
by consent, under the Statutes and Rules of this Court, com- | 
mencing January 15th, 1907. 
Met pursuant to agreement. 
Present—Frank L. Dyer, Esq., for Complainant; Pamir 
Mauro, Esq., for Defendant. 
Thereupon FREDERICK A. HOLTON, a witness produced 
by defendant, having been duly sworn, testifies as follows, in 
answer to interrogatories propounded by Mr. Mauro: 20 
Q. 1. Please state your name, age, residence and occupation. 
at A, My name is Frederick A. Holton; age 47; residence, 
Washington, D. C.; and I am engaged in the preparation and 
prosecution of applications for patents, especially in the arts of 
chemistry and electro-chemistry, and Professor of Analytical 
Chemistry in the National College of Pharmacy of George Wash- 
ington University. 

- Q. 2. Professor, please state what your education and ex- 
perience have been that would qualify you to testify as an ex- 
pert in this case, and particularly in relation to the chemical ques- 3° 

be tions that arise therein? 

A. I was educated at Cornell University from which I grad- 
uated in the course of Chemistry and Physics in 1883, and was,. 
| on graduation, appointed instructor in.the chemical laboratory 
of that University, in which position I remained for three years. 
I was afterward an instructor in the same subject in the chem- 
ical laboratory of the Iowa State University, and for the past 
wv fourteen years I have been a professor of chemistry at the Na- 
tional College of Pharmacy, now a college of the George Wash- 

ington University, of Washington, D. C. I was for a number 4° 
of years an Assistant Examiner in the United States Patent 
Office, where my time was exclusively employed in examining 
and reporting upon applications for patents relating to chemical, 
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metallurgical and electro-chemical subjects. Since severing my 
connection with the Patent Office, I have been engaged in the 
preparation and prosecution of patent applications, particularly 
in the arts referred to, and have repeatedly testified as an expert 
in patent causes. I am a member of the American Chemical 
Society and of the American Electro-Chemical Society. 

Q. 3. Please state what you understand to be the invention 
described in the patent in suit and defined in claims 1 to 10 in- 
clusive, and claims 12, 14, 16, 18, 19, 20 and 22. 

A, The subject-matter of the alleged invention of the patent 
in suit is a composition of matter for making duplicate sound- 
records by use of a matrix or mold, and the patentee states that 
the desirable properties or characteristics of the composition are 
such that it may be effectively utilized in the manufacture of such 
records obtained by means of any process wherein the material, 
in a molten or plastic condition, is introduced into a matrix or 
mold and is allowed to set or is expanded thereiti so as to take 
an impression, and removed by diametric shrinkage sufficient to 
clear the engaging surfaces. 

The patentee sets forth a large number of peculiarities which, 
it is alleged, such compos and which he says 
he has secured. Without reciting the list of peculiar properties 
set forth in the patent, it avill perhaps conduce to clearness if I 
first proceed to a statement of the method or formula employed 
by the patentee in the production of the alleged novel composition 
of matter. The patentee states that he employs certain ingredi- 











ions should posse: 





‘ents in the proportions as follows, to wit: 
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1. Commercial steric acid (a mixture of stearic 
and palmitic acids) .......0....s sees wea 200, The, 
allized sodium carbonate. ......... 21.5 — Ibs. 








DUS, ASR SUB cern casaripirerevaisictee .996 Ibs. 

4. Metallic aluminium, 175 grams, ........ ‘ «385 Ibs. 

Bei CANAL, WEES it ais sivrvinrentaheantiatatne 21.30 Ibs. 
"6. Ceresin, 21.36 Ibs. 





7. Lamp black, .9 to 3 per cent. 
8. Water, to gallons, 

‘The patent directs that these ingredients be incorporated in the 
following manner, to wit.: Melt 100 Ibs. of stearic acid in a suit- 
able galvanized iron vessel. at a temperature of about 240° F. 
then add to the melted stearic acid a water solution of carbonate of 
soda and aluminate of soda, made by dissolving 21.3 Ibs. recrystal- 
lized sodium carbonate in ten gallons of water heated in a steam 
jacketed caldron, together with 452 grams (.996 Ibs.) best caustic 
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soda. When these ingredients are dissolved in the water, 175 
grams (.385 lbs.) metallic aluminium are added and dissolved 
therein. This solution is filtered hot and is ready to be added to 
the melted stearic acid, The patent says that this solution is added 
cautiously to the melted stearic acid to avoid foaming, and the 
temperature of the mass gradually raised to keep pace with the 
increased melting point of the same. When all the alkaline solu- 
tion has been added, the temperature will have run up to 360°F., 
and in the meanwhile water will have been driven off. At this 
point, 21.36 lbs. of “a very hard wax,” preferably Carnauba, are 
added, and the mass is raised to about 450° F. and maintained 
until all foaming ceases, which the patent states usually takes 
about five hours. After the treatment of the molten material at 
the high temperature has been affected and all foaming has ceased, 
the patentee directs to add 21.36 Ibs. cercsin and 9% to 3% of 
lamp black or other fine pigment. After the ceresin is added and 
incorporated, the congealing point of the mass may be regulated 
by addition of free stearic acid. ‘Where the congealing tempera- 
ture is not important, no attention whatever need be paid to its 
regulation.” The material is now strained and is ready for use. 
Expressed in ordinary language, this means that the patentee 
first makes a metallic soap containing a certain amount of free 





stearic acid; second, for the purpose of hardening the metallic 
soap, he adds a “very hard wax,” preferably Carnauba w: 
third, for the purpose of rendering the composition non-hygro- 
scopic and less brittle, he adds ceresin; and fourth, for the purpose 
of coloring the composition, he adds any suitable pigment. 

As the equivalents of the ceresin, the patent mentions other 
non-hygroscopic waxes, such as paraffin or ozokerite, and as the 
equivalents to a greater or less extent of the Carnauba wax, bees- 
Chinese wax and palm wax are mentioned, though Carnauba 
is preferred, 

-\fter the Carnauba wax is added to the metallic soap mixture, 
the temperature of the mass is raised to about 450° F, and main- 
tained until all foaming ceases, which the patentee states usually 
takes about five hours, "The patentee appears to think that by thus 
heating the mass to about 450° F. after the Carnauba wax is 
added, a certain chemical reaction is obtained between what is 
vaguely referred to as “the alcohols of the Carnauba wax” and 
the free stearic acid in the metallic, soap composition, and that as 
the result of this reaction between the vaguely mentioned “alco- 
hols” of the Carnauba wax and. the free stearic acid, there is 
formed a “hard wax-like compound ether which gives to the com- 
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position many of its desirable characteristi In fact, the 

patent states that 
“unless the Carnaupa wax is heated materially’ beyond 
its melting point, resulting in the reaction referred to 
taking place, the composition, although harder, is verry 
brittle, and shrinks excessively, and is therefore not so 
desirable as when the high heating is effected.” (Lines 
101 to 106, page 2.) 

‘The melting point of Carnauba wax is about 184° F. 

From these statements in the specitication, it would appear that 
the patentee was ignorant of the chemical composition of the 
materials which he was employing. As a matter of fact, Car- 
nauba wax itself is chiefly composed of a hard wax-like compound 
ether (myricyl cerotate), and a minute puantity of free alcohol 
(myricyl alcohol), so that when Carnauba wax is added to the 
metallic soap mixture, there is, in fact, added to the mixture 
without any reaction, a hard w; ke compound. ether in a quan- 
tity depznding upon the quantity of Carnauba wax added. It is 
barely within the range of possibility that the minute quantity of 
free alcohol contained in Carnauba wax might react under the 
temperatures mentioned upon some of the free stearic acid, so as 
to produce a very small additional quantity of wax-like com- 
pound ethers, but if this reaction does occur (and as to whether 
it does or not no scientific chemist is yet able to state authorita- 























tively), the quantity of wax-like compound ethers thus produced 


is 
li 
set out in the patent are the compound ethers already existing in 
the Carnauba wax before it is added to the mixture, and they are 
wholly independent vf the presence or absence of free stearic 
acid or any reaction whatever. 

The whole statement in the patent as to the chemical theory 
by which the presence of the compound ethers in the resulting 
substance is accounted for, discloses to the mind of the truly 
scientific chemist the fact that the patentee was merely theorizi 
on the chemical properties of the substances with which he was 
dealing, and. of the true actions of which he ignorant. 

Stript of the fallacious theory relating to the alleged reaction of 
alcohols in the Carnauba wax on the free stearic acid in the me- 
tallic soap composition for producing hard wax-like compound 
ethers, this step of the patentee’s process comes down to the fact 
that a hard wax such as Carnauba wax, beeswax, Chinese wax or 
palm is added to the metallic soap for the purpose of hardening it. 





© minute as to be entirely negligible. Practically all the wax- 





= compound ethers introduced into the mixture by the formuli 
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In other words, the patentee had a metallic soap which he thought 
was not hard enough for his purpose, and he added a well-known 
hard wax, such as Carnauba wax, to make his composition harder. 

Another reason set forth in the specication for subjecting the 
composition to a high temperature after the Carnauba wax is 
added, is that of avoiding the presence of decomposable products 
in the composition which, it is alleged, would affect the character 
of the composition and result in the production of bubbles in the 
surface of the molded duplicate. In other words, he submits the 
composition to a high enough temperature to “chemically char” 
all decomposable products in the composition, a step well-known 
for accomplishing this object in the treatment of these substances. 

The ceresin wax or paraffin or ozocerite is added to the com- 
position for rendering the mixture non-hygroscopic and less brit- 
tle than it would otherwise be. 

Referring to the claims mentioned in your question, I find that 


claim 1 is for a composition of matter comprising metallic soap . 


and a hard wax, while claim 2 is for the same, except that it speci- 
fies the hard wax as Carnauba wax. Claims 3 and 4 include an- 
other ingredient, viz., “a non-hygrocopic ingredient” (claim 3), 
which in claim 4 is specifically defined as ceresin, Claims 5 and 
6 and for mere variations of composition defined in the previous 
claims. For instance, claim 5 calls fora metallic soap; Carnauba 
wax and a non-hygroscopic ingredient. while claim 6 is for the 
same, except that it specifies the non-hygroscopic ingredient to be 
ceresin, 

Claim 7 is to all intents and purposes the same as claim 1. It 
is true that instead of calling for a composition of matter com- 
prising a metallic soap and a hard wax, it calls for a mixture of a 
metallic soap and “a wax-like compound ether,” but this “wax- 
like compound ether” in the claim is the equivalent of the “hard 
wax" of claim 1, or the Carnauba wax of claim 2, since it is by the 
addition of the Carnauba wax (or a hard wax constituting the 
equivalent thereof), that the “wax-like compound ether” is ob- 
tained in the mixture, for Carnauba wax is composed chiefly of 
a wax-like compound ether (myricyl cerotate). Claim 8 is the 
same as claim 7, except that it also includes the non-hygroscopic 
ingredient which in claim g is more specifically defined as ceresin. 
Claim 8 is broad enough to include not only ceresin, but the al- 














leged equivalents mentioned in the patent, of paraffin and ozoce- 
rite as the non-hygroscopic ingredient. 

Claim 1o is the same as claim 1, except for the element of a 
black pigment for the purpose of coloring. Claim 12 merely 
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calls for the addition of a black pigment to the metallic soap and 
Carnauba wax of claim 2. Claim 14 is the same as claim 6, ex- 
cept that it adds a black pigment, while claim 16 is the same as 
claim 7 with the addition of the black pigment. 

Claim 18 is the same as claim 3, except that the metallic soap 
is specified in claim 18 as a particular kind of metallic soap, viz., 
stearate of soda, while claim 1g corresponds to claim 5, except 
that the specific metallic soap, viz., stearate of soda, is defined, 
instead of the broad expression “metallic soap” of claim 5. Claim 
20 is the same as claim 12, with the same exception, that is, it 
specifies stearate of soda rather than the broader expression “me- 
tallic soap.” Claim 22 specifies a composition containing two 
specific metallic soaps, viz., stearate of soda and stearate of alum- 
inium, to which the hardening wax “Carnauba wax” is added. 

These several claims are but different ways of expressing the 
idea that a hardening wax, such as Carnauba wax, is added to the 
metallic soap composition that is produced by combining an ex- 
cess of stearic acid with an alkaline solution containing alum- 
inium ; and the further idea that a tempering wax, such as ceresin, 
is also added, with or without a coloring pigment. These claims 
all define more or less specifically this composition of matter, re- 
sulting from the carrying out of these steps. 

Q. 4. In answer to Q. 5,-Mr. Aylesworth, the patentee, states 
that if Carnauba wax is added to a record composition containing 
free stearic acid, at a temperature of about 450° F., “the free 
myricyl alcohol of the Carnauba wax will combine with the free 
stearic acid to form a compound, known as ether, or compound 
Please state how much, 
there is in Carnauba wax, 

A. A trace only? not enough to be of any practical importance 
in the resulting composition. 

Q. 5. What is the composition of Carnauba wax? 

A. Carnauba wax chiefly consists of a wax-like compound 
ether, (myricyl cerotate), and_a trace or minute quantity of myri- 
cyl alcohol. 

Q.6. What is the composition of palm wax? 

A. Palm wax consists chiefly of two wax-like compound eth- 
ers, to wit, ceryl ceretate and myricyl palmitate. Investigators 
have failed to report the presence of free alcohol in this wax. 

Q. 7. What is the composition of Chinese wax? 

A. Chinese wax consists almost entirely of a wax-like com- 
pound ether, ceryl cerotate. The latest authorities on the com- 
position of this wax fail to even mention the presence of free 
alcohol. 














any, “free myricyl alcohol” 
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id Q.8. What is the composition of beeswax? 
i . A, Beeswax consists chiefly of a wax-like compound ether, 
AS myricyl palmitate, and cerotic acid, The quantity of the former 
is about six times that of the latter in this wax, A small quantity 
Pp of free myricyl alcohol has been reported as present by recent in- 
vestigators, this body being so small; however, as to have been 
mt previously overlooked, 
\, Q.9. What chemical authority is there for saying that a wax- 
n like compound ether will be produced by any reaction occurring 
it between the materials of the composition of the patent in suit if 10 
my there is no free alcohol in the “hard wax” that is added to the 
o mixture? A, There is none, 
I= Q. 10. Professor, in the answer to xQ. 49, Mr. Ayles worth in 


complainant's prima facie proofs states, in referring to the be- 
e havior of the ingredients when Carnauba wax is added. 

“T would not consider that the Carnauba is broken up 
by the process, but what takes place is that part of the 
Carnauba, the myricyl alcohol in a free state, combines 
’ P with a part of the excess of stearic acid.” 

Please state your views on this matter. 20 
aA. I note in that part of Mr. Aylesworth's answer quoted in 
w your question, two separate Statements to wit: (1) “I would not 
consider that the Carnauba is broken up by the proc With 
F this I agree. With the second statement, to wit, “what takes 
place is that part of the Carnauba, the myricyl alcohol in a free 
state combines with a part of the excess of stearic acid,” I do 








not agree, The evidences of chemical union between the free 
stearic acid and whatever free myricyl alcohol present in the Car- 
nauba, are far from convincing. I do, not, however, wish to as- 
sert that such combination of these two bodies in the composition 30 
| of the patent is beyond the realm of possibility. 

As I have before stated, the free myricyl alcohol in Carnauba 
- wax is so small that it may be properly designated as a trace, and 
were it to unite with the free stearic acid of the soap mixture, 
the wax-like compound ether supposed to result would be in- 
appreciable as compared to the, quantity already existing in the 
Carnauba when added to the metallic soap mixture. 








Q. tr, Please examine Mr. Aylesworth’s answer to +Q.75 in , 
ad the same deposition, and note any corrections that should be 

made in his figures and formulas there given, 40 
A. I find in Mr. Aylesworth’s answer an error in the formula 

of “stearate of soda.” The formula should read’‘Na C,, H3,; 0,” 

instead of “Na C,g Hy) O,” as in his answer. 

ie 13 NEW 
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I further observe the statement in this answer that “3.8 parts 
by weight of Na, O will combine with and exactly neutralize 
53-03 parts pure stearic acid the product being stearate of soda.” 
This quantity 53.03 is too great. The parts by weight of stearic 
acid that are required to combine with 3.8 parts of sodium oxide 
Nag O, are 34.8 instead of 53.03. as stated in Mr. Aylesworth’s 
answer, to form stearate of soda of the corrected formula Na vd 
Cis H;; O,, and therefore, the total amount of stearic acid that 
will combine with 3.8 parts of sodium oxide and .7 aluminium 

TO oxide is 34.8+11.6—=46.4 parts, and this deducted from 71.8 
parts, which Mr. Aylesworth says he found in these records, 
would leave 25.4 parts free stearic acid. 

Q. 12. In the sound-record art, what do you understand is 
meant by the term “toughnes 

A, Toughness is the opposite of brittleness and may be de- 
veloped by heat as described in Tainter’s U. S. patent No. 421,- 
450. Tainter describes boiling ozocerite wax, and thereby tough- 











ening it. | 
Q. 13. Defendant's exhibit, Edison patent No. 400,648 de- 13 
20 scribes mixing 100 pounds of stearic acid with 25 pounds each | 





of ceresin and beeswax, at their melting points. What is the 
melting point of each of these bodies? 

A, Pure stearic acid melts at 136.5° F.; ceresin melts between 
141.8 and 172.4 F., and beeswax melts about 145° F. 

Q.14. What reaction, if any, takes place between the free 
stearic acid and the beeswax when melted together as stated in 
the said Edison patent? 

A. Beeswax contains, according to later authorities, a trace 
or small quantity of free alcohol. The combination of this alcohol 

30 and the stearic acid would make a wax-like compound ether. 
That such a reaction takes place is remotely possible. If bees- 
wax contains no free alcohol, then no chemical reaction takes 
place. 

Q. 15. Is it essential in order that the composition of the patent 
in suit should contain a wax-like compound ether, that there 
should be free alcohol in the “hard wax" entering into the com- 
position ? 

A. It is not. Carnauba wax is chiefly composed of a wax- 
like compound ether, Chinese wax is nearly a pure compound 

40 ether; and beeswax contains as one of its chief ingredients a - 

compound wax-like ether associated with cerotic acid, and these 

two constitutents make up nearly the whole composition of this 

wax. Palm wax, like the others, is chiefly composed of wax- 
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like compound ethers. In fact, this wax is sometimes sold on 
the market under the name of Carnauba wax. More strictly 
speaking, Carnauba wax is one species of palm wax. In any 
event, these two waxes are so nearly alike in many of their lead- 
ing characteristics, that the one can be used instead of the other. 
So that all of the “hard waxes” mentioned in the patent in suit 
are waxes whose chief constituent is a compound ether, and 
when any one of these waxes is added to the mixture, it is in 
fact adding a wax-like compound ether to the mixture, and this 
is entirely independent of whether there is any free alcohol in 
the added wax or not. 

Q. 16. In his answer to Q.5, Mr. Aylesworth gives as one 
of the evidences of the formation of a compound ether, his ob- 
servation that when the Carnauba wax is added, there is an 
elimination of gas, causing the material to froth and foam. In 
your opinion, is this elimination of gas which causes the material 
to froth and foam as alleged, any proof of the formation of a 
compound ether? A. It is not. 

Q.17. Why not? 

A, One of the phenomena frequently observed when chemical 
reactions occur as the result of the mixture of two substances, 
is an elimination of gas, causing the mixture to froth and foam, 
but such elimination of gas with its resulting froth and foam is 
by no means a conclusive proof that a chemical reaction is taking 
place, since there may be other causes for the elimination of the 
gas with resulting froth and foam, and no careful chemist will 
ever accept such frothing and foaming as proof of chemical re- 





- action until he has carefully eliminated all other causes therefor. 


Now it is a fact which I have frequently observed in my own 
practice that when Carnauba wax alone and unmixed with any 
other substance is subjected to a high temperature, there results 
an elimination of gas which causes a violent frothing and foam- 
ing of the molten Carnatthba wax. The elimination of gas from 
the molten Carnauba wax which results in this frothing and 
foaming may be due to several causes. Thus, the increased 
temperature will result in the elimination of the contained 
moisture and air in the wax, and this alone would be sufficient 
to produce frothing and foaming. Moreover, when any con- 
siderable body of metallic soap such as mentioned in the patent, 
has Carnauba wax added thereto, and the whole is heated so 
as to raise the temperature of the mass to 450° F., those parts 
at the bottom of the containing vessel, and therefore closest 
to the heat, are liable to have a temperature so high as to vola- 
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tilize some of the constituents or cause the disassociation of the 
compounds, with the resulting production of gas which would 
rise through the mixture and cause the frothing or foaming. 
For these reasons I can confidently assert that to a careful 
scientific chemist frothing and foaming occurring upon the ad- 

- dition of Carnauba wax to the metallic soap mixture under a 
temperature of 450° F.. is by no means proof of a chemical re- 4 
action, and on the contrary, since the Carnauba wax alone froths 
and foams when heated to a high temperature, the fact of such 

Io frothing and foaming when it is added to the metallic soap at a 

ao high temperature, is worthless as evidence of any chemical re- 

action occurring, and still less is it evidence of the formation of 

a compound ether. | 

Q. 18. As a further evidence of a chemical reaction resulting j 
in the formation of a compound ether upon the addition of Car- | 
nauba wax to the compound containing free stearic acid. Mr. | 

| 





Aylesworth mentions “the different nature of material which 
is produced if Carnauba wax is added to stearate of soda com- 
{ position, containing an excess of stearic acid, where the temper- 
ao ature is not raised sufficiently to cause such combination to take 
place.” Please state if the different nature of material which 
~ is alleged to be here effected by addition of Carnauba wax accom- 
panied by heating, would be an-“evidence” of the chemical com- 4 
bination of its stearic acid and the free myricyl alcohol. giving 
your reasons for any conclusions you may reach. 
A. It would not. By the very nature of things, the incorpora- 
z tion of a hard wax. like Carnauba wax. with a softer com- 
position like that of the metallic soap mixture in the presence of a 
high temperature, will cause a change in the physical nature of the 
3° material, even in the absence of any chemical reaction. The mere 
heating of such a mixture in itself causes an elimination of 
water, always present in the wax, thersby enabling the particles 
or molecules of the mixture to come nearer within the sphere of 
each other's attraction, and hence form a more intimate and more 
coherent mass, and the extended time during which the heating 
takes place (about five hours) contributes materially to empha- 
size this change in the physical characteristics of the material 
wholly independent of any chemical reaction, This physical 
change alone would cause the molded composition to offer greater 
40 resistance to the wearing action of the stylus. a 
The effect of heat in causing an increased toughness in a wax 
is well known. For example, in defendant's exhibit, Tainter 
ly stated that “‘After concentra- 




















patent No. 421,450, it is expr 


Raymond R. Wile 
Research Lil 









| FREDERICK A. HOLTON. 101 


tion by boiling it becomes harder and tougher.” A mere physi- 
cal change in a substance is not of itself evidence of a chemical 
change therein, and a skilled chemist would not conclude from ob- 
serving a physical change in such a complex composition as that 
of the patent in suit, that a specific chemical reaction had taken 
wu place between free alcohol in the Carnauba wax and the exces- 
sive free steari¢ acid in the soap 
Q. 19. As a still further evidence of the formation of a com- 
pound ether upon the addition of Carnauba wax to the com- 
pound containing free stearic acid, Mr. Aylesworth mentions ro - 
“the results of the analyses.” Do you find anywhere in the evi- 
is dence in this case any analyses or analysis which prove that a com- 
pound ether is formed by the combination of free myricyl alcohol 
of the Carnauba wax with the free stearic acid of the compound? 

A. I. donot. The analysis referred to gives 71.8 per cent. as 
the total stearic acid found in the molded record. It gives no 
information respecting the amount alleged to be combined. with 
the alcohol in the Carnauba, and this analysis gives no data 
whereby such quantity may be found by calculation, 20 








Wasutncton, D.C., Jan. 21, 1907. | 
Met pursuant to agreement. 
Present—Frank L. Dyer, Esq., for Complainant; Rreve 
Lewis, Eso., for Defendant. 
(Mr, Dyer proceeds with the erc 
- TON): 
«Q. 20, You are connected, I believe, with Philip Mauro,Esq.. jo 
solicitor and counsel for defendant herein? 4. I am not. - 
*~ ¥Q, 21. Your name appears on the door of his office in Wash- 
ington, does it not? 4. It does, 
xQ. 22. What if any experience have you had in connection’ 
with the manufacture of compositions for phonograph records? 
al. I have had no practical experience in the manufacture of 
phonograph records. 
Q. 23. Your experience is based entirely on what you have 
read in patents and literature? 
‘ A. My experience is based on the study of patents, of litera~ go 
= ture, and upon laboratory experiments. 
+Q. 24. You never witnessed the manufacture of these compo- 
sitions then? 
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al, [have not; not in the factory. 

+Q.25. Are you familiar with the practical art of making 
molded records? 

al. I am more or less familiar with the art as practically ex- 
pressed in patents. 

w . +Q. 26. But not as it is carried out commercially? 4. No. 

+Q. 27. I understand that you appear in this case as a patent 
expert, skilled in chemical matters. Is that correct? 
A. I have had considerable experience with patents and with 

* 10 chemistry, and am entitled to state that I am an expert in those 

lines, 

xQ. 28. You undertake; however, to explain, as I understand 
it, to the Court the substance of the patented invention and the 
meaning of the claims of the patent in suit? 4. I do. 

+Q. 29. Do you agree with the statements of the patent in suit 
as to the desirable properties that a sound-record material should 

v have in order to fit it for the practice of this particular art? 

| A. Whether all of the properties alleged to be requisite for a 

j record composition as enumerated in this patent are essential or 

20 not, I have made no investigation for the purpose of determining 
in each case, 

w +Q. 30. You are not able to say, then, whether a composition 
which was lacking in one or more of the peculiarities set forth in 
the patent in suit would be suitable for the practice of the art? 

A. 1 am prepared to state that if such a composition lacked 
hardness, which is one of the peculiarities mentioned, it would 
not be suitable. 

+Q. 31. So far as you are able to state, then, a composition 
which possessed hardness but possessed none of the other pecu- 

3° liarities set forth in the patent in suit might be a suitable compo- 
ion for the practice of the art? 

A. I can hardly imagine a substance haying only one property, 
ba and that hardness. 

rQ. 32. Can you say, then, what of the peculiarities in addi- 

' tion to hardness that are set forth in the patent in suit you regard 
as necessary in a suitable composition for making molded records? 

A. Such composition would require the property of capability 
of becoming molten when heat is applied to it. It should be 
free from bubbles when in a solid state. Its texture should be 

40 fine. It should be hard. When it passes from the liquid to the 7 














\ solid state it should not crystallize. It should not adhere to the 
mold. It should have a certain amount of shrinkage. Its texture 
should be sufficiently fine to give a smooth surface. It should 
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yw not deteriorate because of moisture. It should have a sufficiently 
high melting point so as not to become destroyed in hot localities 
by being melted down. Its color is a matter of choice. Those 
at least are desirable properties which, [ understand, a composi- 
tion should possess. 

*Q. 33. You agree with me, I suppose, that the greater the 
v bad limpidity of the composition in the molten state, other things 
| being equal, the sharper would be the impression received from 
the mold. In other words, a limpid composition would take a 
sharper impression than a viscid composition? 10 bs 

A, The term “limpid” means clear, and as I understand the 
~ term does not apply to the degree of fluidity. However, a com- 
position in a fluid condition would flow more readily into inti- 
mate engagement or contact with the record service than if it 
were merely plastic. 

+Q. 34. Would you not also consider it a very desirable prop- 
erty of a successful molded record composition that it should not 
shrink away from the mold until its surface was quite hard, as 
a set forth in the patent in suit? 

A. As I have previously stated I have had no practical ex- 20 
perience with reference to the congealing of a sound record com- 
position, and have not studied its characteristics in this regard. 
What the patent states with respect to this, I am not prepared 
to state whether it is or is not true. 

+Q. 35. Aside from the patent in suit, and from your inexperi- 
ence in the practical art, would you not consider, as a scientific 
chemist, that a composition which was of such a nature that, 
when made into a molded record, would not shrink away from 
the mold until the surface was quite hard, would necessarily 
be superior to one in which the shrinkage took place when the 30 
L surface was less hard? 

T A. A composition that would begin to shrink away when its 
surface in contact with the mold was soft would, in my opinion, 
take a less sharp impression away with“it than if that surface 
were hard and its part rigid when it left the surface of the mold. 
This, however, is answered without having tried the experiment. 

+Q. 36. Do you not consider that uniformity of surface or, in 
other words, absence of warping, is an important peculiarity or 

w characteristic that should be possessed by a successful molded 

record composition ? 40 

















al. T would say that warping would not be a desirable property 
in such a composition when it sets. 


+Q.37. You are aware, are you not, that in the modern 
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molded record art, as practiced by complainant and defendant, 
the records are eitther wholly or largely finished on their interior 
while the record is still tightly engaging the mold and before the 
phenomenon of diametric contraction takes place? 

A. Personally I do not know whether that is the fact or not. 

*Q. 38. You do not know, then, that it is largely because of 
that fact that it becomes so desirable to make a composition that 
shrinks uniformly and without warping? ; 

A, I do not know, though I do not understand that such would 

10 necessarily follow. 

+Q. 39. And therefore I suppose you would not be able to 
say that a desirable molded record composition should be one in 
which the material can be smoothly cut on the interior while hot, 
as set forth in the patent in suit? 

A. As I understand, the surface of the interior is of a more 
or less roughened character even when finished, and whether the 
surface be smooth or not is not so material, and for this reason 
it is not so essential that the material should be sufficiently plastic 
to facilitate cutting on the interior surface as it would be where 

20 the outer surface was to be trimmed. 

+Q. 40. Have you ever examined the molded records made 
by complainant and by defendant to determine whether the in- 
terior surface was more Or less rough? 

A. I have examined molded records of the defendant, pur- 
chased on the open market, and I have noticed that the interior 

. surface was more or less rough, 

+Q.41. Did you examine the molded records made by de- 
fendant at the present time in which the bore is provided with a 
series of concentric ribs, or have you in mind the molded records 

30 first manufactured by defendant in which the bore was provided 
with a continuous spiral rib? 

A. The ones that I examined had concentric ribs, as I remem- 
ber now. 

+Q. 42. And you regard the interior of those records as being 
rough, as I understand you? ‘ 

A. Rough is a relative term, but an examination of their sur- 
face gave to me the impression not of smoothness but more or 
less roughness. 

+Q. 43. Did you ever examine one of the defendant's first 

40 molded records in which the bore was provided with a spiral rib, 
to determine whether or not the interior surface was rough? 

A, IT have not. 

+Q.44. As to this capacity of the patented composition to 
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permit of its being cleanly cut while hot, you are familiar I pre- 
| sume with many materials and compositions which while hot 
: cannot be cleanly cut, but in which the material will drag after 
the cutting knife? 

A. The term “hot” is rather an indefinite expression. Whether 


i’ or not a given substance would drag under the action of the cut- 

‘4 rs ting knife would depend partly upon the temperature and partly 

upon the nature of the composition itself. I can readily imagine 

1 that certain substances would drag under the cutting knife and 
F others would not. 10 

jw *Q. 45. As I understand your position, it is that Mr, Ayles- 

1 worth has simply taken a metallic soap, added ceresin thereto to 


make it non-hygroscopic and less brittle, and then introduced 
carnauba wax for the purpose of hardening the metallic soap. Is 
this the only purpose of the carnauba wax, as you understand it? 
I of course have reference to the invention of. the patent in suit. 
= A, It is, 
+Q. 46. That being so, why could not any material be added to ‘ 
the metallic soap that would have the property of making it | 
harder? 20 | 
e A. Vunderstand that beeswax, Chinese wax and palm wax, as 
stated in the patent, may be substituted for carnauba wax. 
+Q. 47. But if the sole purpose of the carnauba wax-is to make 
ro the composition harder, why could not any hardening ingredient 
vr be added to the metallic soap to make a desirable composition? 
«1, When I state that carnauba wax is added for the sole pur- 
pose of hardening, it is to be understood that this property alone 
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: connot exist by itself, but that the carnauba wax has the capability 
is of becoming molten and miscible with the other ingredients. 
cd There might be other hardening agents added, such as sand or 30 
L ground rock, but they obviously would not be miscible and form 
1- a molten composition which could be moulded. 
bo +Q. 48. From your point of view, then, in selecting a harden- 
ig ing ingredient for a molded record composition, it is necessary to 
choose one which of itself may be molded and will become misci- 
ra ble with the other ingredients of the composition? 
or A. It must be one which at least can become molten under the 


conditions of operation. It may not, however, be one which could 
he successfully molded itself. 

tp xQ. 49. Assuming that the metallic soap, with the addition of go 
ceresin, possesses some of the desirable peculiarities that a suc- 
cessful molded record composition should have, then is it not also 
a fact, from your point of view, that in selecting a desirable hard- 
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ening ingredient we should choose one which would not destroy 
or alter the desirable properties possessed by the metallic soap? 
A. It is evident to me that a hardening agent should not de- 
stroy the properties found desirable in the composition of a 
molded record. When, however, such a composition lacks one of 
- the desirable properties, such as hardness, then selection of the 
substance should be so made as to introduce this property, and to 
this extent alter the property of the resulting composition. 
xQ. 50. The metallic soap composition, to which you refer, in 
ro answer to question 3 is, as I understand it, a mixture of free 
stearic acid, stearate of soda and stearate of aluminium. Is this | 


~- 
correct ? : 

A. This refers to the composition resulting from reacting on 
the stearic acid with the carbonate of soda. caustic soda and alum- 
inium dissolved in the caustic soda, The result of this reaction is 
that the composition referred to contains excess of stearic acid, a 

- 


metallic soap, sodium stearate and aluminium stearate, so that I 
will answer your question in the affirmative. 
xQ. 51. Now assume that to such a composition is added sub- 

20 stantially the proportion of ceresin set forth in the patent, and it 
is found that the resulting mixture possesses some of the proper- 

~ ties that a desirable molded record composition should have. 

especially its absence from decomposition products, the smooth- 
ness of its surface and the peculiarities of passing from the liquid 
to the solid state through a condition of gradually reducing plas- 
ticity, That being so, in selecting a hardening ingredient for ad- 
dition to such a mixture, is it not important that we should choose 

% a material which did not alter these desirable properties already 
possessed by the metallic soap—ceresin mixture? 

30 A. A metallic soap composition, containing free stearic acid 
and ceresin, po: es substantially all of the desirable character- 
istics of such a mixture when made under the conditions of tem- 
perature stated in the patent in suit. except that it lacks hardness. 
In selecting a hardening agent, therefore, it is desirable that prop- 
erties which have already been found advantageous in such a mix- 
ture should not be destroyed by the addition of the hardening 
agent. 

xQ. 52. Upon what experience or knowledge in the art do you | 
base the statement made in the last answer, that | 

40 “A metallic soap composition, containing free stearic . 

acid and ceresin, possesses substantially all of the de- | 
sirable characteristics of such a mixture when made 
under the conditions of temperature stated in the patent 
in suit, except that it lacks hardness.” (Italics mine.) 
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A. I base my reply on knowledge derived from Defendant's 
Exhibit, Macdonald Patent No. 626,709. which describes a me- 
tallic soap composition to which paraffin or ozocerite has been 
added, which are substantial equivalents of ceresin. My know! 
edge is also derived from Defendant's Exhibit, Macdonald Pat- 
ent No. 606,725. 

+*Q. 53. Do you find any statement in either of these Mac- 
donald patents that the compositions described therein are to be 
used for, or are suitable for, the manufacture of molded records? 

A. I find in Macdonald, No. 606,725 that the composition is 
capable of being molded, on page 2. line 71, although the patent 
states that the inyention relates to the manufacture of tablets or 
blanks adapted to receive engraved records of sound. Patent 
No. 626,709 also states that the invention relates to the art of 
manufacturing blanks or tablets upon which sound records may 
be cut or engraved. The compositions described in these patents 
contain a metallic soap, an excess of stearic acid and ceresin, and 
the product is not as hard as would be the case if a hard w 
such as carnauba wax, were added thereto, though these compo- 
sitions are capable of being molded, as the patent states. 

+Q. 34. What statements do you find in these two Macdonald 
patents that enables you to say that the compositions described 
therein possess substantially al of the peculiarities of the com- 
position of the patent in suit. except the quality of hardness? 

<i. I am not prepared to say that all the characteristics set 
forth in this patent in suit are desirable characteristics for the 
reason that [ have not experimented tw determine ail these char- 
acteristics. I do mean to say, however, that the compositions set 
forth in Defendant's Exhibit, Macdonald Patents No, 626,725 
and No. 626,709 possess substantially all of the desirable charac- 
teristics of a successful record composition except that of hard- 
ness. For example, these compositions are capable of being 
melted into a fluid state and capable of being poured into molds. 
Their texture is amorphous and non-crystalline. They are free 
from decomposition products, such as might result from the de- 
composition of fibrous material in the ingredients. These com- 
positions being amorphous would of necessity be of fine texture 
or grain. They are capable of being molded and as these mate- 
tials have a certain amount of contraction on cooling, the com- 
position can be readily removed from the mold. In view of the 
fact that they contain paraffin or ozocet the equivalent of 
ceresin, they have the characteristic of not being affected by mois- 
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ture. These compositions are capable of being cleanly cut, for 
patent No. 606,725, lines 13-20, page 1 state: 
“A “The recording material in order to answer well the 
* requirements of the engraving method of recording 
sounds should be perfectly amorphous, slightly cohe- 
" , sive, and capable of being removed cleanly and 
smoothly in chips or shavings under the action of the 
recording-stylus when actuated by the feeble force of 
sound-waves.” 
to Adjourned for lunch. 





(Answer continued) : 

From my general knowledge of the properties of plastic com- 
positions, I am of the opinion that the compositions set forth in 
the Macdonald patents referred to are capable of being molded 
and are capable of taking sharp impressions, 

#Q. 55. You do not mean to claim, do you, that at the date 
of the two Macdonald patents the molded record art was known 
or that those patents were intended to describe anything more uw 

20 than suitable compositions from which blanks could be molded. 
and on which the records would be directly cut by the recording 
stylus? 

A. I do not know when the inolded record art began, 

Q. 56. Then you are not able to answer the latter part of my 
ion as to the particular purpose for which the compositions 








qu 
of the Macdonald patents were designed’ to be used for? 
al. The patents to Macdonald referred to state that the in- 
ventions relate to tablets or blanks adapted to receive engraved 
records of sound, but from my knowledge of the plastic mate- 
30 rials entering into such composition [ do not hesitate to express 
my opinion that these compositions are capable of being moldec 
- and taking impressions. They, however, would not be as hard 
bd as they might be made for the reason that the ingredients enter- 
ard as, for example. a hard wax, like 









ing into them are not as 
carnauba wax, 

x«Q. 57. But, as I understand it, aside from the quality of 
hardness, you are of the opinion that the compositions of the 
Macdonald patents possess all the desirable properties for the 








“ making of molded records that is possessed by the composition 
40 of the patent in suit? » 
A. As I previously stated, there are characteristics of the pat- 
ent in suit, such as limpidity, and dark color which may not be 
} essential characteristics, and it would not be necessary that the 
i ¥ 
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m should be limpid or clear, as I understand the term, 

or should have a dark color in order to be successfully molded. 

The Macdonald compositions are certainly capable of becoming. 

liquid or molten. They have, for example, amorphous structure, 

fine texture, are capable of contracting, capable of resisting 

moisture, and it is my opinion, based on my general knowledge 

of plastic materials, that ceresin wax is capable of enabling to 

a more or less extent of passing from the liquid to the solid 

state through an intermediate condition of gradually reduced \ 

plasticity. This latter statement is made, however, without hav- 10 

ing actually made the test myself. The Macdonald compositions 

do possess the essential characteristics of a molded record com- 

position, although they may or may not comply with all the 

numerous characteristics specified in the Aylsworth patent in suit. 
+Q. 58. You state that the compositions of the two Macdonald 

patents do not comply with the specification of peculiarities of a 

desirable molded record composition, as set forth in the patent in 

suit, so far as limpidity, hardness, and color are concerned, What 

other peculiarities or characteristics that are set forth in the pat- : 

ent in suit as desirable in a molded record composition, whether 20 : 

you consider them desirable or not, are absent in the composi 














jons 
of the Macdonald patents? By limpidity I have reference to the 
capacity of readily flowing into engagement with the mold, rather 
than clearness. 

Mr. Lewis—Applying the meaning of limpidity as 
specified in the last part of the question, to counsel's 
statement as to what the witness has testified to, as 
given in the first part of the question, the substance 
of the witness’ testimony has not been correctly stated 
as it is understood by counsel for defendant. The 30 
question is therefore objected to on this basis as im- 
proper. 

By Mr. Dyer—Attention of counsel for defendant is 
directed to answer to .rQ. 33, from which it seems 
reasonably clear that the witness understands the term 

limpid” as used in the patent in suit to relate to fluidity. 
That is the sense in which the word is used in the ques- 
tion. 

-l, In my answer to .rQ. 57 I stated 
“there are characteristics of the patent in suit such as 40 
limpidity and dark color which may not be essential 
characteristics, and it would not be necessary that the 
composition should be limpid or clear, as I understand 
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the term, or should have a dark color in order to be 

successfully molded.” The Macdonald compositions 

certainly capable of becoming liquid or molten.” 
The term “limpid” refers to clearness and does not refer to the 
preperty of becoming liquid or molten. The Macdonald patents 
therefore disclose a composition capable of becoming liquid. The 
Macdonald compositions, however, although possessing a certain 
degree of hardness, as all compositions do, yet they lack that 
degree of hardness which is imparted to them by the addition of 
a harder substance, such as carnauba wax. With respect to the 
color, I understand that this is a matter of choice and is not an 
essential characteristic as, for example, as the quality of hardness 
would be. 

+Q. 59. As I understand your position, it is that with the ex- 
ception possibly as to limpidity and certainly with regard to hard- 
ness and color, you find that the compositions of the Macdonalt 
patents contain substantially all the desirable peculiarities that 
are set forth in the patent in suit as characterizing the molded 
record composition described therein. I have felt that in refer- 
ring to “desirable” characteristics there might be other character- 
istics which you did not consider desirable that might not be 
possessed by the Macdonald compositions, and yet might be re- 
ferred to in the patent in suit. Therefore what I want-to obtain 
from you if possible is whether, aside from these peculiarities, the 
compositions of the Macdonald patents contain all the character- 
istics that are set out in the patent in suit, whether you consider 
them desirable or not? 
aA. The Aylsworth patent states that certain peculiariti 























hould 
be possessed by the record composition. Two of these character- 
istics, to wit, limpidity or clearness (and by limpidity I do not 
mean the capability of becoming liquid but use the term in a 
dictionary sense to mean clearness) and the peculiarity of color 
are characteristics which are not vital to the composition, Lim- 
pidity, however, as counsel for complainant understands the term 
to mean liquidity—in that sense limpidity is essential. All the 
other characteristics specified in the Aylsworth patent in suit. 
except hardness, are substantially found in the compositions of 
the two Macdonald patents. I have reached this conclusion, not 
from my practical knowledge of the compositions of the Mac- 
donald patents, but from my knowledge largely obtained. by ex- 
periment and from a study of the substances ectening: into these 
compositions, 

+Q. 60. I do not understand that you have ever experimented 
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- with the compositions of the Macdonald patents as a whole, but 
only with the ingredients entering into their make-up? 

A. I have studied the characteristics of the ingredients enter- 
ing into their make-up, and have commingled these ingredients 
and have gained more or less information from such compound- 
ing of the ingredients. 

+Q. 61, But I understand that you have never experimented 
with the complete compositions of these patents? 

A. T have not, 

+Q. 62. In your answer to .xQ. 59, you state that certain char- 10 
acteristics of the patented composition are “substantially found” 
in the compositions of the Macdonald patents. How much lati- 
tude do you give to the word “substantially”? I ask this because 
we are dealing with an art that relates to more or less careful 
work and rather delicate consideration. 

A. The peculiarities or characteristics which are enumerated 
* in the patent in suit are physical characteristics, and like physical 
characteristics vary more or less with the relative quantities of 
the ingredients. These characteristics are not, like the character- 
istics of a definite chemical compound, which have less latitude of 20 
variation, and by the term “substantially” I mean such a latitude 
of variation in the matter of fluidity, of texture, of shrinkage, ete. 
which such a composition could have without destroying its utility 
for its purpose as a sound record. 

+Q. 63. The test, then, which you applied is utility, as I under- 
stand it? 

A, The test which T would apply is whether or not it produces 
w an operative sound record. 

+Q. 64. Would you not also consider as elements entering into 
the question of identity or substantial identity of two composi- 30 
tions, the fact of the time required to preduce the records from 
the several compositions under the same conditions, the quality 
of the surface of the resulting records, the character of the shrink- 
age so far as the number of threads per inch are concerned and 
the condition of concentricity of the record, as made from the 
several compositions ? 
A, In responding to your question, [ find it necessary. to an- 
swer the several points referred to categorically. The question 
bd : states, first, would you not also consider “as elements entering 
into the question of identity or substantial identity of two com- go 
positions the fact of the time required to produce these records 
from the several compositions.” It is my understanding that the 
identity of a composition is independent of the method of making 
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If the process of manufacturing of the records was in ques- 
tion it might be necessary to consider this step of the process. 
Second, the number of perfect records which could be made from 
the several compositions under the same conditions might, or 
might not, be a guiding characteristic respecting identity of, com- 
positions. If, for example, the number of perfect records dif- 
fered materially such fact might be attributable to an inherent 
difference in the compositions. If the number of perfect records 
did not vary materially the explanation might be found in the 
fact of personal error, because in carrying out any experimental 
work of tests it is extremely difficult to do two things alike at 
different times. Third, “the quality of the surface of the result- 
ing records” might or might not point to identity of two com- 
positions. The same composition might have differences of 
quality of the surface in which case there would be no question 
of identity of compositions because it would be one and the same 
composition. For example, the quality of the surface depends 
upon the physical characteristics of the composition which have 
variable characteristics under variable conditions. Fourth, I am 
not able to answer with any degree of certainty respecting the 
statement in the question. to wit, “the character of the shrinkage 
so far as the number of threads per inch are concerned and the 
condition of concentricity of the record.” I have had no prac- 
tical experience with respect to these characteristics. 

+Q.65. I think possibly you have misapprehended my ques- 
tion, and I will try to make my position clear. As I understand 
it, you state that in your opinion except as to the three peculiari- 
ties which we have already discussed, the compositions of the 
Macdonald patents are substantially the same as the composition 
of the patent in suit. In order to determine whether the two 
compositions are substantially the same you apply the test of 
utility, or, in other words, you say. in answer to .rQ. 63. that the 
test would be whether from the different compositions you could 
produce “an operative sound record.” Now, I ask if in addition 
to this bald matter of utility or operativeness you should not 
take into consideration in determining the substantial identity 
of the several compositions the other considerations to which I 
have referred in +Q.64. In other words, assume that under 
identical conditions of manufacture we attempt to make molded 
records of the compositions of the Macdonald patents, and under 
identically the same conditions of manufacture we attempt to 
make molded records of the patented composition, and in order 
that that the element of human error may be minimized as much 
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as possible we make a large number of these experiments all 
relating in substantially the same results. [i, as a result of such 
experiments, it were determined to your own satisfaction that 
with one composition very much better results could be obtained 
than with the other, both as to the ease with which the process 
might be carried out and the quality or character of the finished 
records, would you not take those facts into consideration in de- 
termining the identity of the several compositions? A. Yes. 
+Q.66. Would you consider the following materials harden- 
ing ingredients if admixed with the metallic soap, ceresin com- 
position that is formed by the process of the patent in suit if the 
carnauba were omitted, viz., asphalt, carnauba, metallic soap, 
celluloid, glue, resin, rubber stearic acid, magnesium palmitate, 
gum balata, gun cotton, ebonite, lead stearate, magnesium stear- 
ate, aluminum stearate, plaster of Paris, shellac, sand, sawdust, 
guttapercha, sealing wax, stearate of soda, vulcanite, chromatized 
gelatine, rosin, colodion, chalk, slaked lime and lamp black? I 
of course have reference to the hardening of the metallic soap- 
ceresin composition to make it suitable for the molded record art. 
A. Asphalt when purified is a hard brittle hydrocarbon. I 
have never incorporated this ingredient with the metallic soap 
composition of the patent in suit to determine whether it is mis- 
cible with such composition or whether it would increase its hard- 
ness, Carnauba is a hard wax and will increase the hardness of 
the metallic soap composition. The expression “metallic soap” 
is a very broad term, broad enough to cover the sodium stearate 
and aluminium stearate in the said metallic soap composition, 
A further addition of sodium stearate to a composition already 
containing sodium stearate and an excess of stearic acid and 
ceresin might have a slightly increased hardening effect for the 
reason that, if I remember correctly, sodium stearate is slightly 
harder than stearic acid, although I am not positivé about this. 
This expression “metallic soap” might cover the addition of soft 
soap to this composition, in which case the hardness would not 
be increased. Celluloid is a colloid of nitrocellulose. Whether 
or not it would be soluble in either stearic acid sodium stearate 
or ceresin, I am unable to say because I have never tried the 
experiment. Glue is a hard, tenacious substance when dry. I 
have never attempted to incorporate glue with the soap com- 
position and am not prepared to state of my own knowledge 
whether it would incorporate or render the substance harder if 
incorporated. I have tried no experiments with resin for the 
purpose of determining whether an addition would increase the 
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hardness. Stearic acid is an ingredient of the composition and 
possesses a certain degree of hardness of itself. A further addi- 
tion of stearic acid would hardly be expected to vary this physical 
characteristic to any appreciable extent. Magnesium palmitate 
is a metallic soap. I have never tested its hardness and have 
never added it to the composition to determine whether it would 
increase or decrease the hardness of the same. I have never 
experimented with gum balata, gun cotton, ebonite, shellac, gutta- 
percha, sealing wax, vulcanite, chromatized gelatine, rosin and 
colodion for the purpose of determining whether their addition 
to a metallic soap composition would increase or decrease its 
physical characteristic of hardness, and I do not know, Lead 
stearate, magnesium stearate, aluminium stearate and stearate 
of soda are metallic soaps of which aluminium stearate and stear- 
ate of soda enter into the metallic soap composition of the patent 
in suit. Aluminium stearate does not of itself possess the desired 
degree of hardness. Stearate of soda, as I have previously 
stated, if added to the composition containing an excess of the 
stearic acid, might slightly increase its hardness, for it is my 
opinion that stearate of soda is slightly harder than stearic acid, 
though I have never determined that point. Even if it is harder 
the degree of hardness is so insignificant that it would be im- 
material. I am not prepared to state whether lead stearate and 
magnesium stearate would or would not increase the hardness, 
as I have never tried it. Plaster of Paris and sand, would be 
undesirable ingredients to add for the purpose of hardening the 
soap composition of the patent in suit, but as I have never tried 
the experiment of incorporating plaster of Paris and sand for 
the purpose of determining their hardening effect, I will have to 
answer this upon my general knowledge of the properties of these 
substances themselves, and would say that they are not suitable. 
Chalk and slaked lime are substances which might react with 
the stearic acid and produce metallic soaps, but as I have never 
prepared a metallic soap by the reaction of chalk and slaked lime 
on stearic acid I cannot state on my own knowledge what effect 
it would have. Sawdust is an ingredient with which I have never 
experimented in connection with soap compositions. It is my 
opinion that its addition to the soap composition of this patent 
in suit would not promote a desirable degree of hardness. Lamp 
black is a coloring agent and is composed of finely divided par- 
ticles of carbon. Its addition to the soap composition of the 
patent in suit would act as a coloring agent, and not as a harden- 
ing agent. 
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Q.67. With the exception of stearic acid ‘and aluminium 
stearate, concerning which you appear to have some doubt, would 
you regard the materials mentioned in «Q. 66 as “hard” when 
compared to the metallic-soap-ceresin composition ? 

A, The following substances at normal atmospheric tempera- 
ture enumerated in this list are harder than the metallic soap 
composition of the patent to wit: asphalt when in a purified 
state; celluloid, glue, certain resins, carnauba, ebonite, shellac, 
saw dust, guttapercha (pure), sealing wax, vulcanite, chroma- 
tized gelatine and rosin. Of the remaining substances some 10 
- mettalic soaps might be harder and some softer. Rubber cannot 
be said to be a hard substance; it is rather a tough substance, and 
for this reason it is difficult to make a comparison of a. soap com- 
position and rubber. Magnesium palmitate, lead stearate, mag- 





7 Oo Oo me 








omen em 


nesium stearate are substances, the hardness of which I am not 
d familiar as compared with the soap mixture of the patent in- suit, 
Ee Plaster of Paris, as it is ordinally understood, is a powder, con- 
3 sisting of calcium sulfate and may exist in a hydrated or de- 
¥ é hydrated state. The individual particles of plaster of Paris are | 
: harder than the said soap composition. Collodion is ordinarily a 20 | 


liquid and its degree of hardness in a liquid condition is not com- 




















= parable with a solid. Chalk or calcium carbonate may exist in a | 
coherent mass such as found in chalk beds in which case it would H 
be harder than the said scap mixture of the patent in suit. When 
in powdered form the individual particles would also be harder. 
& Slaked lime is hydrated calcium oxide and is usually in the form 
a y of a fine powder and it is very difficult to make a comparison of 
the hardness with a soap composition, such as that of the patent 
in suit. In faet such a comparisen could not be properly made. 
5 Lamp black occurs also in a very light powder, and in bulk can 30 
not be said to have any degree of hardness, and therefore cannot 
be properly compared in this respect with the soap mixture of the 
eo patent. 
se vQ. 68. Of tle several materials referred to in «OQ. 66, is it 
is not a fact that with the exception of carnauba wax you are unable 
es to say without making independent experiments that they could 
y be used effectively in this art for the hardening of metallic soap 
an compositions ? 
A, There are certain of these ingredients which experiment 
might disclose would be suitable hardening ingredients and there go 
es are others which it would not be worth while to experiment with, 
am such, for example, as sand. However, sand, which is silica, if 
o that should be included in the term “sand” might add a certain 
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degree of hardn It would hardly be worth while to experi- 
ment with sawdust, if sawdust means coarse grains of wood. 
-\djourned to Tuesday, January 22, 1907, at 10:co A. M. 





Wasurncton, D. C., Jan. 22, 1907. is 

Met pursuant to adjournment. | 

Parties present as before. 

10 = (Mr. Dyer proceeds with the cross-examination of Mr. HOL- 
TON): 

: +Q.69. You state in your direct testimony, Q. 3, that car- 
nauba wax contains only “a minute quantity of free alcohol 
(myricyl alcohol). What authority have you for this state- 
ment? 

A. As an authority for such a statement I refer to Chemical 
“Technology and Analysis of Oils, Fats and Waxes, Lewkowitsch, 
Vol. II, page 874, line 1 and 2, paragraph 1, in which it states: 

“Carnauba wax consists chiefly of myricyl cerotate : tel! 

20 * and small quantities of free cerotic acid and myricyl 

alcohol.” : 

I understand by this statement that myricyl alcohol is present 
in carnauba wax in such small quantities as to be practically 
negligible when carnauba wax is used as a hardening agent in 
the composition of the patent in suit. 

+Q.70. Is this the only authority on which you rely in sup- 
port of your statement? 4, It is not. 

+Q.71. What other authority do you rely upon in support of 
the statement that carnauba wax contains only a minute quantity 

3° of free alcohol? 

A. I come also to that conclusion that there must be a minute 
quantity of free aleohol in the carnauba wax from various con- 
siderations. First, from a study of Mr. Aylsworth’s analysis of 
the Columbia Comp ‘iven in answer to Q, 8 of Mr. 
Aylsworth’s depesition. Second, from a study of and com- 
parison of the “Defendant's Exhibit, Thornberry Record, For- 
muke B with Carnauba™ and my own experiments. 

3rQ.72. I suppose you use the word “minute” in defining the 
amount of free alcohol in carnauba wax in the sense that the text 

4o Writer, Dr, Lewkowitsch, uses the adjective “small”? = 

A. Luse the term minute taking into consideration the purpose 
for which carnauba is used in this record composition. To my 
mind it signifies such a small quantity of the substance in ques- 
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v 
tion, myricyl alcohol, that it is practically negligible in the final 
result. The terms “minute” and “small” are relative terms but 
T understand, and mean, that whatever the quantity used here is 
such a small quantity as to produce no appreciable effect in the 
composition. 
- +«Q. 73. How large a percentage of myricyl alcohol would you 


regard as minute or negligible? 
A. Such a quantity, even if it is assumed to combine with the 
‘stearic acid (free) in the soap compositon of the patent in suit 
that the resulting compound ether would have no practical effect 10 
w r in the composition. 
+Q.74. That is to say, there might be 50% of free myricyl 
alcohol in carnauba wax and if it did not result in the formation 
of a compound ether and had a practical effect in the resulting 
composition, you would regard it as minute or negligible? 
A. Carnauba wax with 30% free myricyl alcohol cannot be 
considered to be a minute or small proportional quantity. Such 
a quantity as you assume, if the reaction referred to does take 
place, would use up or combine with an appreciable amount of 20 
the stearic acid and such combination would manifest itself in the 
result of Mr, Aylsworth's analysis, or in experimental work of 
¥ my own, and Mr, Aylsworth’s analysis does not show any such 
result. ; y - 
+Q.75. How large a percentage wf phosphorus would you 
consider to be negligible in steel? 

By Mr. Lewis—Question is objected to as wholly ir- 
relevant, since the amount of phosphorous present in 
steel and the amount that might or might not be negli- 
gible therein, can have no bearing upon the question of 39 
how large an amount of myricyl alcohol could be re- 
garded as negligible in carnauba wax when used for the 
purpose involved in this suit. 

aA. Respecting the quantity of phosphorous that may be negli- 
gible in steel is a matter with respect to which I am not posted. 
+Q. 76, Itis, however, enormously less than 1% is it not? 
Pp By Mr. Lewis—Same objection. 
A. It has been many years since I made any analysis of phos- 
re phorous in steel, and as steel analysis can be ‘readily found in 
text books I will have to refer you to such worl 
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+Q.77. Is not my question one which ought to be capable of 
a more definite answer from a scientific chemist ? 

A. Well, if you want some information on steel I can give it 
to you. The quantity of phosphorous in steel is a comparatively 








118 DEFENDANT'S PROOFS, 


small amount with respect to the total composition of the steel, 
and it depends on the method of production of the steel, whether 
the ore is of high phosphatic value, whether in the course of 
manufacture it has been more or less removed, it depends upon the 
kind of steel, it is usually less than 19%, sometimes going into the 
hundredths and possi bly less. ‘The exact figures I could not give 
you although I have made analyses of steels, yet this was some 
* twenty years ago. 
rQ. 78. And, is it not a fact that in many industrial arts in 
10 which chemistry forms a part what might appear to be a smail 
Percentage of an ingredient in its effect on a given composition 
may be very important? 
A. Small quantities, or even minute quantities, of substances 
which are in no Way similar in their properties with the sub- 
stance to which they are added may produce surprising effects, as, 
for example, the quantity of phosphorous in steel. However, one 
would not expect such surpr ing results if one kind of steel-— 
without the phosphorous—were added to another kind of steel. 
The differences in Properties would not be expected to be so > 
20 marked. 
+Q.79. Are you aware of the iact that Story Maskelyne states 
that there is 30% of free myricyl alcohol in carnauba wax? 
<. 1 am not aware of such a statement, but I am aware that 
up to the time of the investigations which are referred to in Dr. 
Lewkowitsch’s book, there had not been reported any very accu- 
rate statzments or work respecting the composition of carnauba 
wax, and I presume the authority you refer to is not the latest 
authority, 
+Q. 80. Are you fainiliar with the investigations of Sturcke’ 
3° relating to carnauba wax? 
a. As reported in Dr, Lewkowitsch’s book, I am. 
+Q. 81, Where do you find in any of Mr, Aylsworth’s analyses 
the statement or indication that there is not free myricyl alcohol, 
or only a negligible quantity of free myricyl alcohol, in carnauba 
wax? . 
A. J arrive at this conclusion by the following demonstration : 
Mr. Aylsworth’s analyses, as reported in answer to Q.8, of 
his direct deposition shows in the Columbia composition stearic 
~ acid, 71.8%, sodium oxide, 3.8%, aluminium oxide, 0.7%. By 
49 ordinary chemical computations I have determined the quantity 
of stearic acid that would combine with 3.8% of sodium oxide 
! and 0.7% of aluminium oxide, and find this quantity to be 44.2%. 
This deducted from the total stearic acid as stated in this analysis, 
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which is 71.8%, would give 27.6% of uncombined stearic acid. 
I have also found by similar calculations that the percentage of 
free stearic acid in Defendant's Exhibit, Thornberry Record, 
Formula B With Carnauba, is 28%. I have found by direct de- 
termination the quantity of free stearic acid in “Defendant's 
Exhibit, Thornberry Record, Formula B With Carnauba™ to be 
27.8%. Now, by a comparison, assuming that the stearic acid 
which may have been driven off in the course of manufacture 
has been replaced, as stated in Mr. Aylsworth’s deposition, it is 





found that the quantity which remains after deducting the stearic yo 


acid combined with soda and alumina from the analysis of the 
Columbia composition is practically identical with that which is 
found by calculation in Defendant's Exhibit, Thornberry Record, 
Formula B With Carnauba. This in itself amounts to a prac- 
tical demonstration that there is no third body such as myricyl 
alcohol with which the stearic acid combines in any appreciable 
amount. If there had been another substance present in an ap- 
preciable quantity with which the stearic acid could combine, Mr. 
Aylsworth’s analysis would have shown a smaller percentage of 











free acid. Further, the direct determination of the free stearic 29 





acid is 27.8%. This is practically ideritical with what Mr. Ayls 
worth's sna is shows, to wit, 27.6%, and also is practically the 
same as the quantity of free stearic acid in the Thornberry Ree- 
ord, to wit, 28%. This amounts to a practical demonstration 
that the quantity of myricyl alcohol with which the stearic acid is 
alleged to combine is very small indeed and is negligible. 

xQ. 82. Are the calculations or computations, referred to in 
your last answer, what you refer to in answer to .1Q. 74 as “ex- 
perimental work of my own"? 

A. By the expression “or in experimental work of my own" 
I mean my own determination of the free stearic acid in the 
Thornberry Record, Formula B. I do not mean to include under 
the term “experimental work” calculations as they are not es 
perimental work. My determination of the free stearic acid 
in the composition is included in the expression “experimental 
work.” 

Adjourned for luncheon. 


























+Q.83. In making your determination or calculations what 
formule did you use for stearic acid ? 

A, The formula which I used for stearic acid was one which 
corresponded to a combining weight of 270. Thi: 
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not to pure stearic acid but to commercial stearic acid containing 
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a mixture of stearic acid and palmitic in the proportions of 30% 
of each, I find in Mr. Aylsworth’s patent in suit that the stearic 
acid used melts at about 136 degrees Fahrenheit. This corre- 
sponds substantially to a mixture of 30% of palmitic and stearic 
acid. This combined weight or mean molecular weight is given 
on page 408, Vol. 1 of Lewkowitsch’s Chemical ‘Technology and 
Analysis of Oils, Fats and Waxes and corresponds to a mixture 
of stearic and palmitic acid in the proportions of 50° of one to 
50% of the other. 

+Q. 84. Do you find in Mr, Aylsworth’s analysis any direct 
statement of free stearic acid, or did you determine this from 
calculations? 

A. I determined it from calculation, using the combining 
weight of 270, for the stearic acid. 

+Q. 85. Then, as I understand it, you compare the amount of 
free stearic acid alleged by you to be determinable from the 
analysis made by Mr. Aylsworth with the free stearic acid 
actually determined from Mr, Thornberry’s exhibits? 

A, I have assumed that the acid which is remaining after the 
deduction of stearic acid combined with the soda and alumina 
is the free stearic acid of the composition shown by Mr, -\yls- 
worth’s analysis, and I compare this free stearic acid with that 
determined by the analysis of Mr, Thornberry’s Record, Form- 
ule B With Carnauba. 

+Q. 86. Are you prepared to say from your own experience 
or from knowledge obtained from any source that under the 
conditions of temperature and operation set forth in the patent in 
suit, there may not be an interaction between the combined 
myricyl alcohol of the carnauba wax and the stearate of soda 
containing the free stearic acid? 

A. This question is not definite and I would like to have it 
stated whether this question calls for a reaction between the 
Stearic acid and the combined myricyl alcohol. 

x0. 87. No; what I would like to know is whether, in your 
opinion, there might not be a reaction between the stearate of 
soda and the combined myricyl alcohol? 

A. I do not know. I am not prepared to say. 

xQ. 88. In answer to QO. 4 you state that a reaction between 
the free myricyl alcohol and the free stearic acid “is barely 
within the range of possibility.” Would not this be the reaction 
which would be naturally expected under the conditions of the 
patent in suit? 

A, It is quite possible that such a reaction might take place. 
The affinity, however, of the higher fatty acids is very weak, 
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and as I stated in another part of my deposition that I am not 
prepared to say 
“that such combination of these two bodies in the com- 
position of the patent is beyond the realm of possibility.” 
+Q. 8g. Is it not a fact that the affinities of the higher fatty 
- acids at ordinary temperatures are very weak in comparison with 
the lower fatty acids, but that at the high temperatures of the 
patent they are stronger than the affinities of the lower fatty 
acids, and are even stronger than the affinities of certain mineral 
acids, such as hydrochloric acid? 
- _ A. I agree with the first statement in this question that the 
affinities of the higher fatty acids are weaker than the affinities 
of the lower fatty acids at ordinary temperatures, but I am not 
prepared to say—for I have never made the determination— 
whether the affinities of the higher fatty acids are stronger at 
higher temperatures than that of hydrochloric acid. 
+Q. 90. Are you prepared to say that at the high temperatures 
of the patent in suit the affinities of the higher fatty acids are 
higher than those of the lower fatty acids? 
A. Tam not prepared to say. 20 
+Q.o1. Is it your idea that the wax-like compound ether that 
e exists in the final composition of the patent in suit is for its 
greater part the same wax-like compound ether that originally 
existed in the carnauba wax? 
A. It is my opinion that the greater part of the w: 
compound ether that exists in the compositi 


10 








x-like 

on of the patent in 
suit is the same as the wax-like compound ether added in the 

- form of carnauba wax. 

+Q.92. Assuming that you are correct in stating that only a 

minute quantity of free alcohol exists in carnauba wax, is it in 30 
your opinion possible that under the conditions of the patent in 
suit reactions may take place by which the myricyl cerotate will 

— be converted into a different ether? 

A, To determine whether or not myricyl cerotate would be 
changed into a different ether at the temperatures of the patent 
in suit would require a careful investigation of the composition, 
and whether or not such an investigation wotild be able to defi- 
nitely determine such a change, I am unable to state as I never 











~ have carried on such an investigation. 
+Q. 03. Have any scientific chemists, to your knowledge, ever 40 
attempted to determine whether or not the reactions which are 
set forth in the patent do in fact take place? 
A. What may have been done in private laboratories by 
~ 16 NEW 
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scientific chemists which has never been published, I am not 
aware and have no means of knowing. There is no literature, 
so far as I know, which discloses any investigation of the com- 
position of the patent in suit for the purpose of determining the 
reactions which are set forth in the patent in suit. 

+Q.94. Is it not possible, under the conditions of temperature 
and operation set forth in the patent in suit, that water in being 
driven off may cause the release of myricyl alcohol from the 
myricyl cerotate, just as superheated steam causes the release of 
glycerol in stearic acid manufacture, and thereby presents an 
added body of free alcohol with which the free stearic acid may 
combine? 

A. This, question omits to specify at what temperature the 
water is supposed to be present, and this it appears to me would 
have some bearing on the question. 

+Q.95. I have reference to the temperature mentioned in the 
patent in suit, namely, about 450° F., at which temperature water 
may be driven off by reason of chemical reactions within the 
heated mass? 

A. I am unable to say whether water present at this tempera- 
ture would cause a liberation of myricyl alcohol as in the case 
of glycerine manufacture. Yet it is my opinion that if such 
reaction did take place it would not be very extensive because of 
the small quantity of water that would probably be present as a 
result of chemical reaction, and I have never carried on the ex- 
periments to determine this particular question. 

+Q. 96. Is it not a fact that in many of the industrial arts, in 
which chemistry forms a part, the reactions which are supposed 
to take place are largely theoretical as to which scientific chemists 
do not agree? Specifically, is it not a fact that at the present 
time more than thirty years after the invention of the storage 
battery by Plante, skilled electrochemists of the highest technical 
knowledge do not agree as to the reactions which take place in 
the storage battery? And, at the present time, more than fifty 
years after the invention of photography there are many theories 
explanatory of the phenomena that have their enthusiastic ad- 
herents among truly scientific chemists ? 

By Mr. Lewis—Objected to as grossly irrelevant and 
immaterial to any issue involved in this case. 
By Mr. Dyer—The question is he’ 




















ieved to be per- 


fectly material as showing the unreliability and uncer- 
tainty that can be placed on any statements of positive 
chemical reactions. 
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A. With respect to each one of the statements in this question, 
there are many things in the way of chemical reactions concern- 
ing which scientific chemists do agree. There are other things 
involying chemical reactions in the arts, for example, storage 
battery and photography, referred to, concerning which chemists 
do not agree. Yet as investigations in these arts proceed dif- 
ferences with respect to the theory of these chemical reactions are 
reduced. 

+Q.97. The patent in suit describes carnauba wax as “consist- 
ing of a mixture or combination of the higher fatty acids and 
alcohols.” Is not that a fairly accurate defintion? 

A. This definition of carnauba wax is not an accurate defini- 
tion for it states “the latter consisting of a mixture.” This mix- 
ture may mean a mixture in the sense of mechanical mixture, of 
the higher fatty acids and alcohol, On the latest authorities 
the composition of carnauba wax consists chiefly of the com- 
bination of a particular higher fatty acid, to wit, cerotic acid 
and an alcohol—myricyl alcohol. To be sure, there are small 
quantities of free acid and free myricyl alcohol. The definition 
has not been prepared, in my opinion, with extreme care. 

+Q.98. On the contrary, does not the book which you take 
as your authority, Lewkowitsch, state that carnauba wax con- 
tains two separate higher fatty acids and three alcohols, and if 
some of the alcohols exist in the free state then is not carnauba 
wax both a mixture and a combination? 

A. It is literally true that there are small quantities of free 
fatty acids and free alcohols in carnauba wax, and Mr. .Ayls- 
worth has testified that these bodies, as I now remember, are 
present to the extent of about 5%. The literal accuracy of this 
definition, as I above stated, may not be disputed yet it is not 
a definition which has been prepared with extreme care. The 
definition given by Mr. Aylsworth in his deposition, Q. 4, is 
more accurate and satisfactory, to wit: 

“Tt is composed chiefly alcohol combined 
with cerotic acid and myricyl alcohol in the free state 
and small percentages of other alcohols and acids in 
which the percentage does not exceed 5% in the aver- 
age lots of carnauba wax. 

+Q.99. But your objection to the defin 

















of myri 











n of the patent is 


not that it is inaccurate but that it is not as complete as it might 
have been? 

A. The term “accurate” is defined in The Century Dictionary 
as “characterized by extreme care.” In this sense in my opinion 
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the definition is not accurate, though it is a literally true state- | 
ment. 

+Q. 100. In answer to Q. 4 you state that “the patentee had 
@ metallic soap which he thought was not hard enough for his 
Purpose.” Upon what do you base this statement? 

A. The patentee describes in the patent in suit the Preparation 
of a metallic Soap. It is well known that prior to this patent car- 
nauba wax hai the Properties of a hardening agent and has been 
used for hardening various compositions, such as that ofa 

10 graphophone tablet. In fact, the purpose of carnauba wax for 
use in the manufacture of tallow candles, Polishing pastes and 


work on Chemical Technology, such as Lewkowitsch, Vol, 2 
Page 874, lines 19. 20 and 21. In view of the fact that the 
Patentee had in the art as illustrated in the Tainter patent No, 
421,450, of record herein, a hardening agent such as carnauba 
Wax, it is reasonable to assume that if he wanted. to harden a 
metallic soap he could select such an old hardening agent, such 4 
30 as carnauba wax, 
+Q. 101. What is the date of the book of Lewkowitsch to hich 
you refer? 4. 1904. 
+0. 102: My -@. 100 Was directed more to ascertain the basis 
of your statement as to what the patentee “thought” or had in 
mind. Having before him a metallic seap, would it not be just 
4s reasonable to say that he thought it did not have the pri per 
Tequirements as to shrinkage and Warping and added carnauba 
Wax in a peculiar yy ay to remeily those defects? 
a. Mr. Aylsworth States in his patent in suit “it should be 
3° very hard when set so a5 to reduce wear as much as possible 
due to the tracking of the Teproducer.” This statement clearly 
indicates that the composition without carnauba wax is not hard ¢ 
enough. He must therefore have had in mind to add something 








‘i to harden it, and he directs, page 2, lines 77 to 80 of the patent 
in suit: 
x “T now add to the molten metallic soap mixture 21.36 
3 pounds of very hard Wax, preferably carnauba," 


Tn reply to the last statement in your question, it is my under- 
standing that the Seap composition before the addition of car- 
Ps 4° nauba has the requisite degree of shrinking. I theref: ore do not . 
see why carnauba wax should be added for the purpose of in- 
creasing the shrinkage, As I am not an expert on the molding 
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of these records [ do not know whether the soap mixture warps 
or not without the carnauba. 

xQ. 103. Then your explanation of the inventor's mental atti- 
tude was not founded on any knowledge in the art but was based 
purely on speculation founded upon your particular view of this 
case, namely, that the solé contribution of the patentee was the 
addition of a hardening ingredient to an otherwise eminently 
successful material for use in this specific art, and under the con- 
ditions which haye been practically developed therein? 





A. My explanation is based on what appears to me to be an 
obvious use of carnauba wax, it being well known that it has 
the capability of imparting hardness to compositions such as that 
of a record composition. 

+Q. to4.° But you do not claim to have any direct knowledge 
or information of what the patentee’s mental attitude may have 
been in <leveloping the. composition of the patent in suit? 

A, [have no knowledge of the mental attitude of the inventor 
other than what would appear to be a reasonable thing to do 
under the conditions, to wit, that here is a record composition 
which it is desirable should be capable of having a greater hard- 
ness. It is reasonable to my mind that the addition of a hard 
wax, like carnauba wax. would obtain the desired result. 

+Q.105. And your position is based, necessarily, upon the 

presumption that the material which the patentee Sought to 
harden was otherwise entirely suitable for the purpose? 
As I previously stated. I do not claim to be an expert on 
molding record compositions. It appears to me, however. with- 
out such exact knowledge that the metallic soap composition was 
otherwise suitable for the purpose. 








rQ. 106. Is not your entire deposition based on the assumption 
that the metallic soap composition, except for the quality of hard- 
ness imparted to it by the carnauba wax, is entirely suitable for 
use in this art? 

al. It is based on the ground that the purpose of the addition 
of carnauba wax is to harden the composition, What other 
functions it might have are insignificant compared to this object. 

Adjourned to Wednesday. January 23. 1907, at 10:00 A. M. 
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Wasurncton, D. C., Jan. 23, 1907. 
Met pursuant to adjournment. 
Parties present as before. 
(Mr. Dyer proceeds with the cross-examination of Mr. HOL- 


‘TON): 


+«Q. 107. In answer to Q. 3 you refer to chemically charring. 
Does not such an operation presuppose some chemical reaction? 

aA. It presupposes that the substance charred has undergone 
some kind of chemical reaction, such as the charring of fibrous 
materials where the structure of the fibre would be broken down. 

+Q. 108. Regarding the claims which you refer to in this 
same answer, you recognize the fact, do you not, that claim 1 
and other claims that refer to “a hard wax” might cover a 
composition in which a suitable wax was used that did not con- 
tain a compound ether and from which a compound ether would 
not result, while the seventh claim and other claims which refer 
to a wax-like compound ether are restricted to a composition in 
which such a compound ether is formed or is present? 

By Mr. Lewis—Question objected to as improper in- 
sofar as it asks the witness to determine the scope of 
the claims, particularly as counsel does not specifically 
designate the ingredients of his assumed composition. 

A. By the term “a hard Wax.” as used in this patent, I un- 
derstand that it refers to “a very hard wax. preferably carnauba, 
the latter consisting of a mixture or combination of the higher 
fatty acids and alcohols.” ( Page 2, lines 79-82 of patent in suit.) 
I further find it stated in this patent that bees wax, Chinese wax 
and palm wax may be substituted for the carnauba wax: see 
tines 31-39. page 3 of patent in suit, where it states: 

“While I prefer in all cases to make use of carnauba- 
wax, as described, yet I find that bees wax and Chinese 
wax and palm wax all contain alcohols somewhat simi- 
Jar to those of carnauba wax and by which substan- 
tially similar reactions take place. These materials may 
therefore be substituted for the carnauba w: but 
always at a sacrifice in the desirable condition of the 
resulting products.” 

The patent gives as an illustration of the waxes suitable for 
the purpose of the invention each of which contains a compound 
ether and the one preferably used, to wit, carnauba wax contains 
free alcohol. I therefore conclude that the hard wax, referred 
to in these claims, is such a wax as has been given in the illus- 
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tration and that it must contain a compound ether. I also observe 
the statement in this patent, page 2. lines 113-118, to wit: 

“After the treatment of the molten material at a 

high temperature has been effected and all foaming 

has ceased I add twenty-one and thirty-six hundredths 

pounds of ceresin thereto, although other hydrocarbon 

waxes may be employed, such as paraffin or ozocerite.” 

Reference is here made to waxes. These waxes, however, are 
what are termed hydrocarbon waxes and do not contain the com- 
pound ethers found in the hard wax which is ‘directed to be 
added to the metallic soap mixture. I therefore conclude that 
these are not the waxes that are referred to in the claims, where 
the expression “hard wax” alone is used. 

*Q. tog. In answer to Q. 9 you state that there iso chemical 
authority “for saying that a wax-like compound ether will be 
produced by any reaction occurring between the materials of the 
composition of the patent in suit if there is no free alcohol in 
the ‘hard wax’ that is added to the mixture.” I suppose you will 
admit that there is no authority that denies the possibility of 
such a reaction? 

A. I know of no chemical authority that either affirms or 
denies that a wax-like compound ether will be produced by any 
reaction occurring between materials of the composition of the 
patent in suit if. there is no free alcohol in the “hard wax” that 
is added to the mixture. 

+Q.110. Nor, as I understand it, is there any chemical au- 
thority that denies the possibility of other reactions occuring in 
the composition under the conditions of temperature and of opera- 
tion set forth in the patent in suit? 

A. By the term “other reactions’ I understand your question 
to include the reaction of free stearic acid on the free myricyl 
alcohol in the carnauba wax when that is used. With respect to 
this particular reaction I have found that it does not occur under 
the conditions stated in the patent in suit to any such extent as 


‘to be appreciable or to have any effect on the composition. The 


action of a free acid upon a free alcohol, if it reacts at all, is not 
an instantaneous reaction, but one which requires time, and when 
it does take place it is a progressive reaction up to a certain extent. 
Tf any reaction takes place in the composition between the free 
acid and the free myricyl alcohol, it has not progressed far enough 
or to such an appreciable extent as to be detected by anal 
the composition. 





xQ.111. I think you have misapprehended my question in 
two respects. I would like to know, first, aside from your own 
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observations or theories, whether there is any authority—by 
which I mean the writings or observations of scientific chemists 
who can speak with certainty—and, second, whether such au- 
thority or authorities deny the possibility of ay chemical reac- 
tions taking place’ under the conditions of the patent, when the 
carnauba wax is added to the metallic soap mixture at the tem- 
perature and under the conditions set forth therein? 

A. I know of no such authorities as you refer to. 

+Q. 112. In answer to Q. 11 you criticized Mr. Aylsworth’s 
formulz of stearate of soda as lacking five molecules of hydrogen, 
as given in his answer to rQ.75. In this same answer of Mr. 
Alysworth, is not the proper amount of hydrogen given in con- 
nection with the formule for stearate of alumina and would you 
not conclude therefrom that the error in the formule for stearate 
of soda was purely typographical ? 

A, The radical for stearic acid is correct when applied in the 
formulz of alumina stearate, and I conclude that the radical in 
the formule for sodium stearate was a typographical error. 

*Q.113. You do not contend, do you, that the material de- 
scribed in Tainter patent No. 421,450, possesses the quality of 
hardness and the other qualities necessary in this molded record 
are? 

A. With respect to the feature of hardness I understand that 
the composition of the Tainter patent to be of the “right degree 
of hardness and toughness without being brittle” without being 
too hard for cutting or being graven by the cutting style. If 
this composition were to be used for a molded record it would, 





in my opinion, be desirable that the composition should be harder. 
With respect to other qualities referred to in the question, 1 am 
uncertain as to just what that means. I would like the question 
stated more specifically in this respect. 

x«Q. 114. I will state the question in this way. In your opinion, 
does the Tainter patent No. 421,450. disclose a material or com- 
position suitable for use in the molded record art? * 

A, This composition is capable of being molded, but of my 
own experience [ am unable to say whether it would meet all the 
requirements of a composition for use in the molded record art. 
I have conducted no experimental work in this direction. 

+Q. 15. Ozocerite is crude ceresin, is it not? 

A. Ozocerite is a substance from which ceresin is derived by 
a process of purification, _ 

*Q.116. By the treatment of ozocerite, described in the 
Tainter patent, is not the toughening due to the evaporation of 
more or less volatile impurities therein? 
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A. By the boiling of the ozocerite volatile materials are no 
doubt driven off and their elimination contributes to the tou hen- 
ing effect. 

+Q.117. If ceresin or purified ozocerite is subjected to the 
treatment of the Tainter patent, would it become harder or 
tougher ? 

A. I have never conducted any experiments to determine this, 
and I am unable to give a positive answer. 

Adjourned for luncheon. 


+Q. 118, Your answer to Q. 14 is not absolutely definite. Is 
it my understanding that you consider the formation of the com- 
pound ether, when stearic acid is mixed with beeswax at their 
melting points, to be only remotely possible? 

A, It is my understanding that such a reaction is remotely 
possible and not only that but very*remote. 

xQ. 119. As to the statement made in the patent in suit, as 
well as by Mr. Aylsworth in his deposition, that when carnauba 
wax is added to the metallic soap composition at a high temper- 
ature, chemical reaction, whatever they may be, take place, which 
do not take place when the carnauba wax is added at a lower 
temperature, is it your position that this is not correct Gr do you 
merely question the sufficiency of the evidence mentioned by Mr. 
Aylsworth in support of his statement, and particularly the fact 
mentioned by him that the addition of carnauba wax at a high 
temperature is accompanied by frothing and foaming? 

a. Mr. Ayisworth states in his deposition, in reply to Q. 5, as 
to what chemical combination if any will be effective that 

“The free myricyl alcohol of the carnauba wax will 
combine with the free stearic acid to form a compound, 
known as an ether, or compound ether.” 

I question the suffici of the evidence furnished by Mr. 
Aylsworth to establish the formation of such a compound ether 
by the reaction of myricyl alcohol of the carnauba wax with free 
stearic acid. I have demonstrated to the satisfaction of my own 
mind that such reaction, if it takes place at all, is to such a slight 
extent that it is practically negligible. The evidence of frothing 
and foaming are given by Mr. Aylsworth for the purpose of 
establishing a reaction between the stearic acid and the alcohol 
of carnauba wax. Whatever other reactions may take place 
under the condition of carrying out the preparation of the com- 
position of the patent in suit they have not been indicated. It 
is my opinion that Mr. Aylsworth is in error in assuming that 
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there is a reaction between the myricyl alcohol and the stearic 
acid to any appreciable extent, and that his evidence for estab- 
lishing this alleged reaction is insufficient, and could not be 
accepted by a scientific chemist as proof of the formation of a 
wax-like compound ether, as stated in lines 98 and 99, page 2 
of the patent in suit. 

+Q. 120. I think you have misapprehended my question, and 
I will therefore try to make my position clear. The patent in 
suit states that when carnauba w: s added to the metallic soap 
at a high temperature and the heating is sufficiently prolonged, 
the resutling composition possesses different physical character- 
istics than when the carnauba wax is added at a lower temper- 
ature. The patent attempts to explain this difference in physical 
characteristics on the assumption that a reaction takes place at 
the high temperature between the free stearic acid and the free 
alcohol of the carnauba w&x, resulting in the formation of a 
compound ether. I understand that you do not agree with this ex- 
planation of the patent, and I don’t suppose that you would alter 
your opinion in this respect. Whether the patent is right or 
whether you are right will. I take it, be determined by the weight 
of evidence. In order, however, that we might get along more 
rapidly I did not limit my question to a particular reaction but 
referred to any reaction whatever. Will you not tell me which, 
if any, of the following statements correctly embodies your view: 

(a) Do you assert that when carnauba wax is added to the 



















metallic soap mixture the composition is precisely the same 
whether the temperature e., 450 degrees F. or low? 

(b) Do you admit or deny that when carnauba wax is added 
to the metallic soap composition at the temperature and under the 
conditions of the patent, any chemical reaction or reactions what- 
ever take place, «lue to the presence of the carnauba wax? 

(c) When the carnauba wax is added to the metallic soap 
composition at the high temperature of the patent, is it a perfectly 
inert ingredient, like the ceresin, for example? 

(d) When the carnauba wax is added to the metallic soap 
mixture, under the high temperatures and conditions of the 
patent, does it undergo any change or does it still remain carnauba 
wax? 

A. Replying to question (a) I have never determined whether 
the composition referred to is precisely the same at these two 
temperatures, for the purpose of making a molded record, and I 
therefore cannot give a more definite answer to the question. 

(b) In subjecting a complex, such as that of the composition 
of the patent in suit, to a temperature and under the conditions of 
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the patent, the temperatures of the composition throughout the 
mass are not necessarily limited, as I undestand it, to 450 degrees 
F., as the bottom of the caldron or other vessel is subjected to a 
much higher temperature. I am not prepeared to say, therefore, 
that no chemical reaction whatever would take place under such 
w conditions, nor do I care to assert with any greater degree of 
positiveness than I have in other places in this deposition, that 
there would be no chemical reaction whatever due to the presence 
of the carnauba wax. Whatever reaction might take place, due 
to the presence of the carnauba wax, would in my opinion be Io - 
very trivial. 

(c) My answer to this question is similar to that of (b). 
Whatever chemical reaction may take place is in my opinion 
practically negligible. 

(d) Carnauba wax is a mixture of several chemical com- 
pounds, and when it is added to the soap composition, these 
bad several ingredients of the carnauba wax would be disseminated 

threugh the composition. It is my opinion that these several 
ingredients of the wax would remain there as such without under- 
going any appreciable chemical change. With respect to one ot 20 , 
these ingredients, such as the myricy! alcohol, I am convinced 
~ that it does not undergo a chemical change. With respect to the 
other constituents of the wax, I have no positive information. 
If this question means—can the carnauba wax be removed as 
such from the composition, and therefore remain in the compo- 
ion as an entirety, it is my opinion that it not remain in 
the composition as carnanba wax. 




















ne 








as it has heen dissolved, so to 

” speak, in the composition. 

Q, 121. From the latter part of your answer, would not the 
Court conclude that your position was this—that when carnauba 30 
wax is added to the metallic soap mixture under the conditions 
and temperature of the patent, you are unable to state of your 

- | own knowledge whether any reactions would or would not take 








place, due te the presence of the carnauba, but that you incline 
to the opinion that reactions do not take place. Is that a correct 
| statement of your belief? 
| By Mr. Lewis—Question objected to as improper in 
asking the witness to define the possible conclusion that 
may be reached, by the Court; if counsel wishes further 
explanation of the meaning of any part of the testimony 40 
of the witness, it is submitted that the question should 
properly be put in that form. 

By Mr. Dyer—The question is believed to be en- 
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tirely proper and is designed only for the purpose ot 
epitomizing the position of the witnes: 

A. 1 am not prepared to state what the conclusions of the 
Court may be, yet my position is this: I have demonstrated to 





my own satisfaction that one of the constituents of carnauba 
wax, to wit, myricyl alcohol, does not combine to any appreci- 
able extent, if at all, with the free stearic acid in the metallic ? 
soap composition,» From this fact, I am of the further opinion | 
that another ingredient, to wit, the wax-like compound ether, 









10 myricyl cerotate, remains in the composition undecomposed, al- H 
though I have not determined this to be a fact. I am inclined to | 
the opinion, and from my present knowledge of the composition i 
of the patent in suit, gained from a study of literature on the i 





general subjects of waxes, oils and fat 
boratory determinations, that no reactions of a chemical cha- 
racter of any material extent take place between the frse stearic 
- acid and the alcohols of the carnauba wax. The subject, how- 
ever, involves many difficulties and I am not prepared to state 
with a greater degree of certainty what reactions may or may 

20 not take place. 
xQ. 122. You certainly do not want the Court to reach a con- 
clusion from your’ evidence that would not accord with your { 
own opinion, do you? P 4 

By Mr. Lewis—This line of cross-examination is ob- j 

jected to as manifestly 


and from my own la- ‘ 











mproper and irrelevant. It is | 
e what conelu- 





not the function of this witness to sta 
sions the Court may or may not reach, or what conelu- 
~~ sions he may hop: the C 1, but to testify as 








art will rea 





to the facts in so far as that is within his power, 

39 . By Mr. Dyer—Complainant'’s counsel agrees abso- 
lutely with the statement of the functions of the witness, 
but opposing counsel has misinterpreted the word “con- 
clusion.” The Court and complainant's counsel are cer- 
tainly entitled to know what the witness is talking about. 
and they are entitled to a precise and definite st: 
of his position on any point of the case, and that is just 
what complainant's counsel is seeking to reach, 

By Mr. Lewis—The foregoing. remarks by com- 

\ plainant’s counsel disclose the fact that the question is 
40 further objectionable as being indefinite and ambigu- - 

ous. If counsel wishes to know the witness’ under- 

{ standing of certain points, which understanding is not 

clearly conveyed by the testimony already given, defen- 
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dant's counsel as well as the Witness are only too eager 
to accommodate complainant's counsel on this point, 
-l. It is my belief that my opinions have been definitely ex- 
pressed and can be understood, as I intend them to be understood. 
+Q. 123. This being so, please point out in what respects the : 
re statement contained in Q. 121 is incorrect? 
a. xQ. 121 contains this Statement, to-wit: 
You are unable to state of your own knowledge 
whether any reactions would or would not take place, 
due to the presence of the carnauba wax.” 10 
This statement is incorrect, for the reason that I have pre- 
viously stated in answer to +Q. 120, sub (d): 
“Tam convinced that it does not undergo a chemical 
change, 
By the word reference is here made to myricyl alcohol in 
the previous line. My reasons for this conviction that myricyl 
~ alcohol does not change or enter into chemical combination have 
been stated in answer to *Q. 81, and which [ will again state. 
My reasons for coming to the conclusion that the free stearic acid 29 
of the metallic Soap composition of the patent in suit does not : | 
react with the free alcohol of the carnauba wax are; briefly stated, 
as follows: 
I determined by my calculations that “Defendant's Exhibit, 
Thornberry Record, Formule B With Carnauba” contains 28% 
of stearic acid that is not combined with the oxide, to-wit, lium 
oxide and aluminium oxide, This quantity of stearic acid, to-wit, 
28% is either all free or partly combined with some other body 
- in the composition. I determined by a chemical ana lysis of De- 
fendant's Exhibit The mberry Record Formule B With Carnauba 39 
the quantity or per cent, of free stearic acid in the composition. 
If it be assumed that the 280 of stearic acid as determined by cal- 
culation exists in the said composition as free stearic acid no 
v part of which is combined with any constituent, such as alcohol, 
of the carnauba wax, then this quantity must equal the quantity 
found in the same composition, as determined by chemical analy- 
sis. This quantity.I do find to be 27.8%, which is practically 
identical with the quantity in the composition found by caleula- 
tion. There is no other conclusion to be reached than that there 





















a has been no combination between the stearic acid and the alcohol, 40 
Adjourned to Thursday, January 24, 1907, at 10:00 A. M, 
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Wasurncton, D. C., Jan. 24, 1907. 

Met pursuant to adjournment. 

Parties present as before, 

(Mr. HOLTON continues his answer to .rQ. 123) 

My second reason for coming to this conclusion, briefly stated, 
is as follows: < 

Mr, Aylsworth’s analysis shows that the Columbia Composi- 
tion is made up with 71.8% stearic acid. By a simple chemical 
calculation I find that there are 27.6% of stearic acid that is un- 
combined with sodium oxide, Na2o, and aluminium oxide. By 
my own analysis of Defendant's Exhibit, Thornberry Record 
Formule B With Carnauba I find that 27.8% of free stearic acid 
is present in the said composition. This quantity is identical 
practically with the 28% found by calculation in the same com- 
position, but this quantity, 28%, I have demonstrated is free 
stearic acid. I can come to no other conclusion than that the 
27.6% of stearic acid uncombined with the oxides in Mr, Ayls- 
worth’s analysis is also free stearic acid and no part-of it is com- 
bined with any other constituent such as myricyl alcohol in car- 
nauba wax. I have made further a determination of the stearic 
acid in Defendant's Exhibit, Thornberry Record, Formule B, 
without carnauba wax, and have determined the quantity of 
stearic acid uncombined with the oxide in the quantities of this 
formule, and have compared this quantity with the quantity of 
stearicacid in Defendant's Exhibit, Thornberry Record, Formule 
B with carnauba, and find that these quantities are practically 
identical, which further proves to my mind that there is no com- 
bination of the free stearic acid and the free alcohol of the wax, 
or if there be any combination at all it is in such a minute and 
extremely small quantity that it does not affect the result. 

xQ. 124. [have not the slightest intention of combatting what 
appears to be a deep-seated conviction on your part that the sug- 
gested reaction of the patent does not take place, at least to an 
tppreciable or material extent. To my mind it is not very im- 
portant whether the patent correctly explains the phenomena or 
the reason why the composition prepared at the high temperature 
15 superior to the composition prepared at a low temperature. I 
«want, however, to obtain a brief and readily comprehensible state- 
“nent of your position on’the point we have just been ¢iscus 
Ts not this, then, a correct statement of your view: That when 
carnauba wax is added to the metallic soap composition at the 
high temperature and under the conditions of the patent in suit. 
ou are convinced that no appreciable or material reaction takes 
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place between the free stearic acid and the free myricyl or other 
alcohols in the carnauba, that whether any other reactions take 
lace you are not able to state, but as to any other reactions you 
regard them as improbable. Is that correct? 

A. I believe that I have already clearly, concisely and exactly 
expressed my views, but I will re-state them. It is my conviction, 
based upon chemical analysis as heretofore set forth in my deposi- 
tion that there is no chemical combination of the free stearic acid 
with the free alcohol or alcohols in the carnauba w: I am also 
of the opinion, in view of what I have determined’ with respect 
to the reaction of free stearic acid and the free alcohol that other 
chemical reactions, although they may possibly take place, are not 
very extensive. I have, however, not investigated other reactions 
than those between the stearic acid and the free alcohol, and I do 
not care to state what further investigations may develope with 
respect to other reactions. 

+Q 125. I did not ask you to re-state your position but I asked 
whether or not the statement in .rQ. 124 was correct. Can you 
not answer that question categorically ? 

A. I cannot answer this question categorically, for the reason 
of the words in your question “you regard tliem as improbable.” 
I am not prepared to say that other reactions are improbable. 
They might be even probable and a scientific investigation of 
the question show that they do not take place. They might be 
deemed as improbable and such investigations might show that 
they do take place. Under such conditions I cannot answer the 
question by a simple “Yes” or “No.” 

+Q. 126. Well, then, I will put the question in this form: 

You are of the opinion that when carnauba wax is added to 
the metallic soap composition at the high temperature and under 
the conditions of the patent in suit, you are convinced that no 
appreciable or material reaction takes place between the fiee 
stearic acid and the free myricyl or other alcohols in the car- 
nauba, but that whether any other reactions take place you are 
not able to state. Is that correct? A. Yes. 

+Q. 127. Assuming that you had the metallic soap composition 
of the patent in suit before the carnauba was introduced and 
that you heated it at a temperature of 450° until all foaming 
ceased and the molten material was perfectly quiescent, and that 
in a separate vessel you subjected carnauba wax, previously 
washed and purified, to a temperature of 450° F. until all foam- 
ing or ebullition of gas ceased and the molten wax was perfectly 
quiescent, and that you then introduced the quiescent molten wax 
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into the quiescent molten metallic soap, maintaining the tempera- 
ture at 450° F., and you observed that when the two were added 
frothing and foaming resulted which persisted for several hours 
before the combined mixture became quiescent, would that: in- 
dicate to your mind that chemical reactions were, or some chem- 
ical reaction was, taking place? 

A. I am of the opinion that under the conditions assumed 
such ebullition of gas where all moisture and occluded gases 
have been eliminated from both compositions, and where there 

IO is no possibility of the frothing or foaming or ebullition of ga 
arising from temperatures higher than 450° F., or other causes 
than the mere mixture of these two substances at the temper- 
ature of 450°, such ebullition of gas would lead me to inyes- 
tigate to determine whether or not some kind of chemical re- 
action was taking place. Such ebullition of gas under those 
conditions is very suggestive of some chemical reaction taking + 
place, either by the elimination of some gas from the individual 

5 molecules without reaction between the molecules of other sub- 
stances, or there might be reactions between the molecules of 

20 different substances with the production of a gas. The mere 
ebullition of a gas when two substances are brought together 
is not necessarily evidence of a chemical reaction, unless all other 
causes for this evolutton of gas are removed. 

+Q. 128. Do you question the fact, as a scientific chemist, that 
when two perfectly quiescent, molten liquids are added together 
and frothing or foaming results therefrom, and all other causes 
of the elimination or gas are eliminated, that a chemical reaction 
or change is taking place? 
A, The expression in your question “two quiescent, molten 
ge liquids” is broad enough to cover all possible molten liquids 
whether they be molten compounds or whether they be molten 
elements, and it might be possible to find two molten substances 
which, when brought together, might result in the ebullition of 
one or more of the ingredients in the form of vapor without 
there being a chemical reaction, all other causes being eliminated. 
xQ. 129. How would it be chemically possible, under your 
assumption, for one of the elements or ingredients to be elim- 
inated unless a chemical change did take place, assuming all 
other causes for the elimination of gas to be disregarded? 

4o A. To illustrate my position, take two perfectly quiescent 
molten liquids such, for example, as molten iron and liquid or 
molten mercury and pour the molten iron into the molten mer- 
cury, there will be an ebullition of the vapors of the mercury. 
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Your question states “Do you question the fact as a scientific 
chemist that whenever two perfectly quiescent, molten liquids 
are added together and frothing or foaming results therefrom, 
and all other causes for the elimination of gas are eliminated, 
- that a chemical reaction or change is taking place.” This ques- 
tion is not limited to any kind of substance or to any temper- 
ature. In fact it might be possible to find other illustrations 
in the literature of chemistry. 
+Q. 130. At what temperature is iron molten or liquid? 


w Al. It is molten or liquid at a very high temperature. The yo 
exact temperature I could give you by referring to works on 
chemistry. 


+*Q. 131. It is over 2000° F., is it not? 
A. It is in that neighborhood, I think. The exact figures I 
cannot state. 
‘ +Q, 132. At what temperature is mercury molter 
A, It is molten at ordinary temperatures, 
+Q. 133. It is molten at least at a temperature of 30° below 
zero, is it not? 
A. I think it is molten at even a lower temperature than that. 29 | 
- +Q. 134. Now, suppose we take a metallic soap composition 
and heat it in an open vessel at a temperature of 450° F., and we 
observe that during the several reactions of the stearic acid on \ 
the soda and alumina, frothing or foaming results, which persists 
for a number of hours but gradually dies av becoming less rm 
and less until finally the liquid becomes entirely quiescent. At 








the same time we take the ordinary carnauba wax of commerce 
and heat the same in another open vessel at a temperature of 450° 
F., and we observe that there is at first more or less ebullition 
of gas which finally ceases and the liquid becomes perfectly tran- 30 
quil and quiet. At all times we maintain the temperature of 450° 
F., and we then add the petiectly quiescent, molten carnauba 
wax to the perfectly quiescent. molten metallic soap, still main- 
taining the temperature of 430° F. If you observe that when 
the two molten liquids you have thus added together was followed 
by a very violent frothing or foaming which persisted for from 
one to five hours while the temperature was still maintained at 
450° F., and then gradually was reduced until the compound 
was perfectly quiet, what cause other than that some chemical 
reaction or change was taking place can you give to explain the 40 
phenomena? 

A. By heating in an open vessel, do I understand you to mean 
over an open fire? 2 
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| *Q. 135. I mean in such a vessel as is used in this art con- 
i sisting of a large tank heated either by superheated steam or by 
a gas or other flame beneath it. 

A, Assuming, then, that the heating means does not produce_ 
such a high temperature as to decompose the materials adjacent 
} those portions of the vessel in contact with the fire or heat, it is 
, my opinion that such ebullition of gas indicates some kind of a ‘ 

chemical reaction taking place under the conditions which you 

have stated. However, I should want to assure myself that none 
IO of these gases that were coming off were not some of the vapor- 
; ized products. 
oa +Q.136. Why should there be any greater tendency to de- 
compose the materials when the two molten liquids were added 
together than when they were heated separately at the same tem- 
perature? Is not this hypothesis one that need not be considered 
in reference to the possibility of chemical reaction taking place 
in the assumed case? 

A. Thad in mind the possibility that in a case of heating by 
; . steam when the temperature can be very accurately regulated, 
20 that if one substance was heated by this megns and the other 

was heated over an open fire where the temperature could not be 

so carefully regulated, that there might be a volatilization or 

decomposition of some of -the products which were heated by 

steam alone. 
+Q. 137. What kind of carnauba wax did you use in the ex- 

periment referred to in the answer to Q. 17? 

a. The sample of carnauba wax which I have in my labora- 
tory is one that has been there for some time and was purchased 
on the open market. It has a melting point, as determined by 

3° me, of nearly 84° centigrade. For the exact figures I would 
{ have to refer to my memoranda. It is between 83-!4 and 84. 
Tt is very hard, can be readily ground to powder in a mortar, it 

has a yellowish, greenish cast or hue. 
+Q. 138. You do not know of your own knowledge that if 
is properly purified by washing, boil- 











commercial carnauba wa 
ing off the water, and filtering, it does not froth or foam wher 
| heated up to a temperature of 450° F., but remains perfectly 
v} quiescent ? 
A. By boiling off the water I understand that it means re- 
moving all occluded water. > 
+Q. 139. Yes. . 
A. I do not know of my own knowledge that wax purified 
in that way, with the eliniination of all moisture, mechanically 
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occluded, and the elimination of other occluded gases which, it 
is well known carnauba wax in its commercial condition contains, 
will not froth or foam when heated up to a temperature of 450° 
F, But I do know that carnauba wax as it comes in the market 
does froth and foam when heated to 450° F. And that carnauba 
wax persistently retains moisture when it is once incorporated 
therein, as by purification over water. I would hardly expect, 
however, that any frothing would occur if the air and moisture 
were all removed from the wax before heating it to this temper- 
ature. 

+Q. 140. Would you accept as indication of reaction between 
the constituents of carnauba wax and the stearic acid of the 
metallic soap composition, the detection and separation of esters 
containing stearic acid or acids of lower melting point than any 
which exist in the carnauba wax? 

A. By the term “esters containing stearic acid,” as used in this 
question, I understand that all reference to such compounds as 
the metallic soaps of stearic acid are excluded, and that reference 
is made to the compounds of stearic acid and any of the alkyl or 
alcoholic radicals of the carnauba wax. Is that correct? 

+Q. 141. That is correct. 

A. The detection and separation of esters containing stearic 








acid and alcoholic or alkyl radicals of the carnauba wax I would 
accept as an indication of reaction between the constituents of 
carnauba wax and stearic acid. The resulting product of such 
a reaction, however, would in my opinion in view of the very 
small quantity 





free alcohol or alcohols in the carnauba wax 
he insignificant in comparison with the esters already present in 
the carnauba wax. The question includes the detection and sep- 
aration of acids of lower melting point than any which exist in 
the carnauba wax. It is quite conceivable, to my mind, that 
lower fatty acids might result from the decomposition of higher 
fatty acids in the carnauba wax, and the detection of these 
lower acids would not indicate a reaction between the constituents 
of the carnauba wax and the stearic acid. 

©Q. 142. Assume that a reaction does take place between the 
stearic acid and the free myricyl alcohol, what will the reaction 
yield? 

A. Tf such a reaction should take place between the free stearic 
acid and the free myricy! aleohol the reaction would be expected 
to result in the formation of an ester containing the alkyl radical 
of the myricyl alcohol in combination with the acid radical of 
stearic acid, and the elimination of a molecule of water. The 
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question, as I understand it, presumes that this reaction takes 
place at the temperature or temperatures specified in the patent 
in suit, under which conditions this water would probably be 
eliminated if it did not enter into any other reaction. However, 
as I have previously stated. whatever such reaction might take 
place would be very limited for the reason that the quantity of 
free myricyl alcohol or alcohols in the carnauba wax is very small. 

+Q. 143. Can you give me the chemical equation of the reac- 
tion? 

A. I take it that this question calls for the reaction between 
stearic acid having the formula C,gH,,O, and myricyl alcohol 
having the formule C,,,HysO, which is the formule given in the 
latest text-books. The reaction would be C,,H,,OH+HC,5H,; 
O3=CopHe: CisHssO2-+ Hoy. 

+Q. 144. Is it not a fact that hydrocarbon compounds of high 
molecular weight tend to split or decompose into oily. products 
and hydrocarbons of lower molecular weight when ‘highly 
heated ? 

A. The expression “highly heated" occurring in this question 
is very indefinite and vague. When hydrocarbon compounds are 
highly heated as in the destructive distillation of such compounds 
for the production of gas, such hydrocarbon compounds are 
cracked and decomposed into vily products and gaseous products 
and hydrocarbon compounds and hydrocarbons of lower molecu- 
lar weight. Stearic acid, for example. is stated on the latest au- 
thority, Lewkowitsch, for instance, Vol. 1, page 94. require 
temperature of at least G80" F. 
decomposition ensues more or less, This temperature of G80" F., 
which probably is the minimum, is considerably removed from 
the temperature of 45° F. used in the patent in suit. It is quite 
possible that when the composition is heated over an open fire in 
a caldron of metal, that temperatures as high as this are reached 
in the lower layers of the mixture next the fire. 

4Q.145. I had reference to no specific hydrocarbon com- 
pounds, but my question was directed more to the end of ascer- 
taining the general rule as to their behavior under high tempera- 
atures which would, of course, depend upon the individual com- 
pounds, some requiring a higher temperature to split them than 
others. My question, however, 1Q. 144 was generally correct. 
was it not? A. Yes. 

+Q. 146. And is it not also a fact that paraffins of high melt- 
ing point and high molecular weight are harder than paraffins of 
low melting point and low molecular weight? 














for boiling, at which temperatu 
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A. Tf this means chemically pure paraffins of the paratfin 
series, yes, in a general way. y 

«Q.147. If you were given a sample of the composition of the 
patent in suit made as specified therein, could you determine the 
amount of stearic acid which exists in the composition in com- 
bination with myricyl or other alcohol, assuming that such a com- 
bination is present. In referring to stearic acid I, of course, have 
reference to commercial stearic acid which, I understand, to be 
composed of about half palmitic acid, : 

A. Whether I could make such a determination or not I could ro 
only answer by making the trial. 4 


RE-DIRECT EXAMINATION, By Mr. Lewts: : 

R-dQ. 148. Professor, referring to Macdonald patent No. 
606,725, Formula B, if you have made any calculations to deter- 
mine the amount expressed in pounds of free stearic acid (that 
is, stearic acid which would not be neutralized by the sodium and 
aluminium oxides employed), please state the amount of free 
stearic acid in pounds? 4. 122.4 pounds. 

R-dQ. 149. That is, there would be 122.4 pounds of free stearic 20 . 
acid in the composition resulting from the employment of For- 
mula B of the Macdonald patent No, 606,725? 4. Yes. 

R-dQ. 150. Now Professor, referring to the Thornberry rec- 
ord, Formula B with Carnauba, and assuming the amounts of 
materials employed to be the amounts given in Formula B of the 
Macdonald patent No. 606,725, plus 64 pounds of carnauba, if 
you have made any calculations to determine the amount of 
stearic acid in that composition which would not be neutralized 
by the sodium and aluminium oxides employed, please state the 
amount in pounds? A. 122.4 pounds. 30 

R-dQ. 151. The Thornberry record, Formula B with Car- 
nauba (meaning the one referred to in my last question) is made 
from a composition obtained by the employment of Formula B of 
Macdonald patent No. 606.725. plus the proportinate amount of 
carnauba mentioned in the Aylsworth patent as being added to 
the metallic soap composition, I understand ? , 

A. Tso understand. 

R-dQ. 152. If you have made any analysis of the Thornberry 
Record, Formula B with Carnauba to determine. the amount of 
free stearic acid in the composition, assuming that the amounts 40 
of material employed in forming the compositions were the 
amounts given in Formula B of Macdonald patent No. 606.725, 
plus 64 pounds of carnauba, please state the amount of free stearic 
acid, expressed in pounds, which your analysis disclosed? * 
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Al. 122.5 pounds, 

rdQ. 153. What, if anything, does this demonstrate as to 
whether or not there was any reaction between the stearic acid 
and the alleged free myricyl alcohol in the carnauba wax? 

A. It is a practical demonstration that there has been no such 
reaction, for if there had been such a reaction to any appreciable 
extent my analysis would have shown a quantity of free stearic 
acid less than the quantity uncombined with the said oxides, but 
I find it is practically identical and cannot escape the conclu- 
sion that if the reaction took place at all it must have been to a 
very slight extent. 

rdQ. 134. Professor, you have been asked. in regard to the 
effect of adding a small amount of phosphorous to steel. Is phos- 
phorous a substance analogous to steel? A. It is not. 

rdQ. 155. Suppose you add to a mass of steel a small percent- 
age of some analogous substance, such as another kind of steel, 
would this minute addition produce any appreciable effect upon 
the mass of the steel as a whole? 

A. No, for the reason that the minute quantity added is a sub- 
stance analogous to steel itself. 

rdQ. 156. Is, or is not the compound ether formed by the reac- 
tion myricyl alcohol upon stearic acid analogous to the com- 
pound ether of which carnauba wax is mainly composed? 

A. It is analogous. 

rdQ. 157. If a very small amount of wax-like compound ether 
such as would result frony the reaction between myricyl aleohol 
and stearic acid, is added to a record composition, together with a 
vast and larger amount of wax-like compound ether such as that 























constituting the main body of carnauba wax, would it have any 
appreciable effect upon the composition as a whole and, if not, 
why not? ; 

A. No, and for this reason, As I have before testified in this 
jon that the compound ether that woula be formed be- 


tween the free stearic acid and the free myricyl alcohol is myri- 








depo: 


cyl stearate. Myricyl stearate is a hydrocarbon compound hav- 
ing a‘ position in the series of these compounds very near that of 
the compound ether, myricyl cerotate in the carnauba wax, and 
the nearer these compounds are in their carbon content, the nearer 
they are in thei? general properties, and where they are so near to- 
gether as in the present instance the properties must he very 
closely alike. A further reason lies in this fact. The myricyl 
stearate alleged to be formed, it must be remembered, contains 
about half myricyl palmitate and this is the principal or largest 





| 


Raymond R. Wile ° 
Research Library 








SHELTON T. CAMERON, 143 


constituent part of beeswax which the patent states may be used 
in place of carnauba wax, 


RE-CROSS EXAMINATION, by Mr. Dyer: 

rxQ. 158. Is stearate of soda as it exists in these metallic soap 
compositions a stable or unstable combination ? 

A. No conditions are specified, and I presume the question re- 
fers to the stable or unstable combination of stearate of soda as 


it would result in carrying out the process of the patent in suit | 


and after the resulting products of its formation had been re- 
moved by heat. Under these conditions it is my opinion that it 
can be properly called a stable combination, for the reason that 
the element sodium which is in the stearate of soda is one of the 
strongest electro-positive elements. 

rxQ. 159. Have you ever made or identified myricyl stearate, 
the compound ether resulting from the reaction of stearic acid 
and myricyl alcohol? A. No, not as a separate body. 

rxQ. 160. Have you ever made the experiment referred to in 
rdQ.157? A. No. 


Signature of witness and certificate of Notary wavied. 





Wasurncton, D. C., Jan. 

Met pursuant to adjournment. 

Present—Frank L. Dyer, Esg., for Complainant; Purip 
Mavro, Esg., for Defendant. 

And thereupon SHELTON T. CAMERON, a witness pro- 
duced on behalf of defendant, being first duly sworn, deposes and 
says in answer to questions propounded by Mr. Mauro: 

Q. 1. Please state your name. age, residence and occupation? 

al, Shelton T. Cameron; age, 49 years: residing at Wash- 
ington, D. C.; and by occupation a lawyer, making a specialty of 
patent law, and mechanical expert. 

Q. 2. What have been your education and experience that 
would qualify you to testify as an expert in patent causes, and 
particularly what is the extent of your of your knowledge and 
acquaintance with the art of recording and reproducing sounds 
and the manufacture of sound-reproducing instrumentalities, 
such as sound records, whether originals or duplicates? 

aA. I Was educated at Emerson Institute in this city, and after 
taking the regular and post graduate course in law at Columbia 
(now George Washington) University and a subsequent course 
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in constitutional law, I entered the United States Patent Office 
as an Assistant Examiner, where I remained for eight years. 
During that time it was a part of my daily duty to examine and 
pass upon applications for patents, make searches in the literature 
and prior art relating to the subjects-matter of the applications, 
etc, Over ten years ago I severed my connection with the Patent 
Office, and since that time have been continuously engaged in 
the practice of my profession. During that time I have pre- 
pared a great many applications for patents, rendered numerous 
10 opinions as to questions of infringement and the validity of pat- 
ents, and repeatedly testified as a machanical expert in causes 
pending before the United States Courts. In connection with 
the various matters mentioned it has been necessary for me to 
repeatedly visit machine shops and manufactories-to study pro- 
cesses and machines ; 
From the very beginning of the practice of my profession, 
more than ten years ago, I have been intimately acquainted both 
with the theoretical and practical art of recording and reproduc- 
ing sound, and have prepared a great many applications for pat- } 
20 ents in this art and prosecuted the same before the U. S. Patent | 
Office. as well as in foreign countries. In order to keep myself 
thoroughly in touch with all that was being accomplished in this ; 
art, [ have repeatedly visited the factory of the American Graph- t 
ophone Co., and there studied the processes of manufacture, in- 
cluding the process of making sound-record material, the mak- 
ing of original records by the direct action of sounds upon a 
diaphragm controlling the cutting style in contact with a suitable 
recording material, arid also the processes of securing duplicates 
from the originals,-which include both the mechanical cutting 
20 of duplicates and the molding of the same. In short, I have had 
unusual facilities for familiarizing myself not only with the the- 
oretical and patent side of the art, but with the practical and 
commercial side as well. 
T have also testified as expert in a great many suits in the U. 
S. Courts relating to the talking-machine art, among the more 
recent of which I may mention the cases of the American 
Graphophone Co. v. Universal Talking-Machine Manufacturing 
Co.; American Graphophone Co. v. American Record Co.; and 
the Victor Talking Machine Co. 7. American Graphophone Ce., 
4o recently decided in the U. S. Circuit Court for the Southern 4 
District of New York. Also two suits on the Edison molded 
record entitled National Phonograph Co, v. American Grapho- 
phone Co. 
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Q. 3. Please state the character of the material heretofore 
employed for making original and duplicate sound records, trac- 
ing a brief way the development of the art so far as the same 
relates to the composition employed for receiving the sound 
record, and particularly the cylindrical form of sound record? 

~ A. The theoretical side of the art may be said to have had 
J its inception in the indented tin-foil record patent of Mr. Edi- 
son No. 200,521 of February 19, 1878. This, however. was 
found inadequate for commercial use and therefore never went 
much, if any, beyond the realm of a scientific demonstration of 
& the possibility of recording and reproducing sound. 10 
The commercial art of recording and reproducing sound had 
its foundation in the Bell & Tainter patent of May 4, 1886 No. 
341,214. Briefly stated, this patent consisted in cutting or en- 
graving the record in wax or wax-like material by the action 
; of a cutting style attached to a vibratory diaphragm upon which 
the sound waves to be recorded were permitted to impinge. The 
particular material disclosed in that patent as forming the sound- 
record tablet is ‘a waxy or amorphous and slightly cohesive syb- 
stance, preferably, a compound of beeswax and paraffin, the lat- 
ter in excess.” 
rw The record thus cut in the beeswax and paraffin record ma- 
terial by direct action of the sound waves upon the diaphragm 
was known as an “original record.” 

A little over two years later, v 
out patent } 
machine records in which he stated 

¥ : “A number of common was 








20 








in 1888, Mr. Tainter took 
©. 393.190 for a recording medium for talking- 








—such as beeswax for 
example—have certain properties that are advantageous 
and useful, but lack hardness and resistance to changes 
of temperature, and other conditions requisite to suc- 
cessful employment. Beeswax, for example, cuts 
- smoothly, but is too soft and sticky. It has been found 
that waxes of this nature can be rendered suitable for 
the use desired by an admixture of a proper proportion 
of a substance known as ‘carnauba-wax.’ This wax 
itself is very hard and brittle, and, in cutting chips off 
in small particles; but it mixes readily with beeswax . 





30 











= and waxes of like nature and forms a compound emi- 
nently suitable for the recording-surface of a grapho- 
phonic tablet.” ‘ 40 
In a subsequent paragraph the patent states: 
v 19 NEW 
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“In preparing the mixture I take from 15% to 40% 
of carnauba wax to from 60% to 85% of the softer 
wax—such as white beeswax. The maximum propor- 
tion of carnauba wax is used in warm weather, and at 
high summer heat will render the mixture sufficiently | 
hard. At more moderate temperatures a smaller 
amount of carnauba wax is preferably employed.” { 
Mr. Tainter also, in 1890, took out patent No. 421,450 for a 
graphophonic tablet composed of ozocerite wax, in which he 
to stated ‘that in forming the tablet it was advantageous to concen- 
trate the crude wax by the application of heat and after concen- 
tration by boiling the patent states that “the wax becomes harder 
and tougher” and changes in color “from a brownish black to a- 
deep black; and he also states that it is customary to employ 
“a temperature of 400° F. and upward,” and that the duration 
of the treatment will depend upon the temperature employed. 
The patent then states, page 2, lines 8-13: 
“The ozocerite wax may he employed alone, and it is 
sufficiently cheap for the purpose. It may, however, y 
20 be combined with other waxes. It mixes readily with ' 
beeswax, carnauba wax and others, and its use in such 
compositions would be within the scope of the in- 
vention.” : 
Prior to the date of this Tainter patent No. 421.450, Mr. Edi- 
son had aiso disclosed another wax-like composition for use as 
the record-receiving material. This was in patent No. 400,648, 
dated April 2, 1889. 
After stating that the object of the invention is to produce 
bodies for phonogram blanks which shall be composed of a ma- | 
3o terial having superior qualities for receiving sound-records and 
reproducing sounds therefrom, the patent states, lines 16- 
“T have fond that various waxes are very desirable 
to use in the composition of such phonogram blanks, 
but that most waxes if used by themselves are too soft 























for this purpose. I therefore mix with the wax a harder 
material, which will produce a harder compound.” 
The patent then proceeds to state that stearic acid is an ex- 
- ceedingly desirable hardening material for this purpose, and 
that he may mix it with any suitable wax as ceresin, beeswax or 
4o paraffin. I quote claim 4 of this patent, which is as follows: = 
“4. Phonogram-blanks made of a mixture of ceresin, 
beeswax, and stearic acid in about the proportions, by 
weight, of 100 parts of ceresin, 25 parts of beeswax, 
and 25 parts of stearic acid, substantially as set forth.” 
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So far as I am aware, this is the first disclosure of the use of 
stearic acid in a sound-record composition. 

A short time later, viz., on June 17, 1890, Mr. Edison took out 
patent No. 430,274, for phonogram blanks made of metallic 
soap formed of “any metal or some times of an earthy oxide 
like lime, in combination with any fatty acid.” He states, how- 
ever, that, it is best to use lead, magnesium or aluminium com- 
bined with oleic or stearic acid. If lead were used, this would 
result in a metallic lead soap and if aluminium were used it 
would result in a metallic aluminium soap. This metallic soap 
was “melted and poured into molds to form the cylindrical 
blanks.” 

Metallic soap is recognized in the art of recording and repro- 
ducing sound as a wax or wax-like material. Thus, in Mr. Edi- 
son's patent No, 484,583, he uses the following expression, page 
I, line 22, et seq.: 

“The recording surface of the phonogram blank is ordi- 
narily of wax or a stearate or hard metallic soap or 
other wax-like material or composition.” 

(Italics mine.) 

On the same date Mr. Edison took out a patent No. 484.582, 
in which he states, lines 8 to 19, that: 

“The object I have in view is to produce a’ practical 
process for the duplication of graphophonic records, so 
that the new art of phonographic publication can be 
established. Generally [I propose to construct a  suit- 
able matrix, preferably in metal, and by its use mold 
duplicate phonograms with the phonographic records 














thereon, such phonograms or the surface thereof being 
preferably constructed of a material too hard for the 
satisfactory indentation thereof by the phonograph- 
recorder.” 

The “matrix” mentioned in this quoted clause. is obtained by 
covering an original record with a suitable electrical conductor, 
and then further providing a’ thicker covering of metal “by 
electro-plating the metal” upon the covering, and by then back- 
ing up the electro-plating in a suitable way so as to form a suffi- 
ciently strong mold. The material of the original record is then 
removed 

“leaving in the case of cylindrical phonogram a hollow 
metal cylinder or one internally faced with metal, car- 
rying the phonographic record in relief upon its inner 
surface.” (page 1, lines 65-69.) 
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The patent then states, lines 75 et seq.. page 1: 

‘ . “The duplicate phonograms are produced by means of 
this mold by pouring therein and preferably around a 
suitable core placed in the mold suitable substances, 

! such as wax or wax-like material. resin, or plaster of 
Paris, the material: being preferably too hard to be 

' satisfactorily indented by the phonograph.” 

(Italics mine. ) 

i I find in Mr. Edison’s patent No. 488,191 a recognition of the 

xo equivalency in this art of fatty acids and wax or waxes. In this 

j A patent, take out in 1892, Mr. Edison's object was to provide 

| phonogram blanks or surfaces for receiving sound records, and 

i he states that 

: i “There are many compounds of wax or wax-like ma- 

_ terial which may be employed for the purposes of my 

| invention. What I prefer to use is a mixture of asphalt 
with Japan wax or pitches made from the distillation 

| of fatty oils or combinations of fatty acids, any of 
| which materials are equivalents of wax for the purposes 





a0 of this invention.” (page 1, lines 38-45.) 

I find, therefore, from this review of the art that the materials 
heretofore employed for making sound records, whether dupli- 
| cates or originals, are materials of a wax or wax-like character, 
and that in the art the equivalency of metallic soap and fatty 
acids with waxes such as beeswax, carnauba w ceresin and 
od. I 
also find that it is recognized in the art that when a material is 
wa | to be cut by the engraving style of the machine, it is desirable 
that it should have a certain degree of hardness, but that it should 
30 not be so hard as to offer too much resistance to the vibrating 
action of the style; and it is also recognized that when a material 
is to be molded to form a duplicate, as by melting it and pouring 
waa | it into a mold formed by electro-depositing metal upon an orig- 
a: inal, the material may be. and preferably should be, harder than 
that which would be employed when the record is to be cut by 
| a vibratory style under the influence of sound waves. 

H 

}. 














mixtures or compositions containing these, is fully recogni 





The materials to which I have referred in previous portions of 

. this answer are materials used not only in the production of 

cylindrical records, but in the production of dise-like tablets as 

go well. Other materials have also heen suggested for the pro- 

a duction of dise-like tablets alone, such, for example, as hard rub- 

ber, as set forth in the Berliner patent No. 548.623 of Oct. 29, 

we P 1895. This was a duplicate record, the lines corresponding to 
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sound waves being impressed in the rubber when plastic, by 
means of a die or matrix. The patent does not say anything 
about the color of this hard rubber, but as a matter of practice 
in the art the record was a deep black, i. e., it was the color of the 
ordinary blatk, hard rubber, such as we see employed in combs 
and like articles. This black color is obtained by the use of a 
pigment, such a lamp black. 

Q.4. You have mentioned carnauba wax as being employed 
with other waxes and wax-like materials for a sound-record 
composition? Please state the purpose for which it appears car- 
nauba wax has been thus employed, and the temperature or tem- 
peratures to which it was subjected in the preparation of the com- 
position in which it is thus employed? . 

A. Carnauba wax has been employed in connection with other 
materials in the formation of sound-records as a hardening ma- 
terial for other waxes and wax-like materials, and also that ad- 
vantage may be taken of its shrinking properties in passing froma 
molten to a hard or set condition. Thus, in the Tainter patent 
No. 393,190, mentioned above, it was employed because of the 
fact that it was “very hard’ and was used to harden other wax- 
like materials, as beeswax, ceresin wax and bay wax. In this 
connection I note that 15% is indicated as the amount of car- 
nauba wax which could be advantageously mixed with other 
softer waxes to secure the hardening result. 

In Tainter’s patent No. 421.450, carnauba is mentioned as a 
wax which could be readily combined with other waxes, such as 








ozoesrite, and it is stated that the use of carnauba wax with the 
ozocerite is contemplated as being within the scope of the inven- 
tion of that patent. The patent states that in forming a tablet of 
ozocerite wax it is concentrated by boiling, becoming harder and 
tougher and changing in color from a brownish black to a deep 
black, and that in its treatment it is customary to employ a tem- 
perature of 400 degrees F., and upwards. Presumably the same 
treatment and results would be employed and occur when the com- 
position of carnauba and ozocerite is used, as mentioned in the 
patent, J i 
Mr. Edison in his patent No. 406,576 states that in making a 
phonogram blank he prefers to mix with asphalt or bitumen 
“a small percentage of a material which in solidifying 
shrinks or contracts greatly, such as certain waxes, and 
preferably carnauba wax (page 1, lines 68-71). 
I find, therefore, that carnauba wax has been employed in con- 
nection with other sound-record materials in’ proportions ranging 
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from a small percentage, 15%. up to 40%, for the purpose of 
hardening the record material and for taking advantage of its 
property of shrinking. 
Q. 5. Do I understand that you say that in the art of recording 
| and reproducing sound. metallic soap has been recognized asa. 
~ wax-like material for the formation of sound-records? If so, 
please state where and how such recognition occurs? 
A. As I stated in my answer to Q. 3, Mr. Edison in his patent 
No. 484.583 distinctly recognizes metallic soap as a wax-like 
ro material for the recording surface of phonograph blanks, since in 
iT the recitation of the substances employed he mentions ordinary 
wax, stearate, a hard metallic soap “or other wax-like material 
or composition.” _( See lines 22-26, page 1.) 
Q. 6. I believe you stated that you found in the art a recogni- 
tion of fatty acids as a wax or the equivalents of a wax for the 
composition of sound records. Please state where you find such 
equivalency recognized ? 
A. In Edison's patent No, 488,191, in which he mentions a 
number of materials, among which are “combinations of fatty | 
20 acids, any of which materials are equivalents of wax for the pur- 
pose of this invention. 
¥ Q. 7. In your answer to Q. 3 you mention a disclosure in the art 
1 of the formation of duplicate sound records by molding hard 
| wax-like material by pouring the same in a molten state in molds 
' secured by an electro-deposit of metal upon an original record. 


« 
sesnsat 





Please indicate where such disclosure is made? 








a. In Edison's patent No. 484.582. This patent specifically 
m points out that the object is to produce a practical process for the 


i duplication of phonographic records and that the surface thereof, 

| 30 i.e, of the duplicate record, “is preferably constructed of a ma- 

H terial too hard for the satisfactory indentation thereof by the 
phonegraph-recorder.” (Italics mine. Lines 17-19, page 1). 

j After describing the formation of the mold by electro-deposi- 

tion of the metal upon the original record, the patent states that 





the phonograms are produced by means of this mold by “pour- 

ing” therein suitable substances “such as wax or wax-like ma- 

| terials.” The material being preferably too hard to be sati 

re factorily indented by the phonograph. Wax or wax-like ma- 
terials which in their normal state are too hard to be satisfactorily 

zo indented by the phonograph (which is an expression frequently me 
{ used by Mr. Edison when he means to be satisfactorily cut by the 
i cutting style of the graphophone) cannot be poured except when 
in a molten condition, and this statement in this Edison patent 
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‘ied clearly contemplates reducing the hard wax or wax-like material 
ts to a molten condition before it is poured into the mold. I there- 
fore find in this Edison patent a disclosure of the formation of 
g duplicate sound records by molding a hard, wax-like material (in ; on 
a. fact too hard to be satisfactorily cut by the recording style) by 
Dy te pouring the same in a molten state into a mold secured by an 
electro-dleposition of metal upon an original record, 
T Q. 8. If.you find in the art any disclosure of a sound-record 
e material composed of a metallic soap comprising stearate of soda, 


aluminate of soda, free stearic acid and.a tempering wax, such as_ yo 

ceresin or its equivalent, please state where such disclosure oc- 

I curs; and in case you can do so indicate the temperatures em- 
ployed in the manufacture of the composition ? 

- A. In the patent granted to Mr. T, H. Macdonald, No. 626,- 





: 709 on June 13, 1899, there is disclosed a formula for making a 

1 sound-record composition or material which employs stearic acid, 
- aluminic hydrate and caustic soda lye which, I understand. would 

7 . result in the formation of a metallic soap comprising stearate of 


soda and aluminate of soda. To this there is also added “for the 
purpose of tempering” paraffin or similar material. Ceresin as 29 
a tempering wax is recognized in the art as the equivalent of 
vu paraffin. During the initial part of the process, the temperature 
of about 240 degrees F. is said to be employed, after which the 
temperature of the molten mass is raised “to a point somewhere 
between 450 degrees and 475 degrees F.” 
Q.9. How hard would be the composition referred to in your 
last answer? 
- A. The object of the invention set forth in Mr. Macdonald's 
patent was to obtain a suitable material for blanks or tablets 
“upon which sound records may be cut or engraved,” and of 30 
course from which the sound records thus cut or engraved could 
be reproduced by the action of a reproducing style rubbing over 
w the cut record. The material must not, therefore, be too hard to 
be suitably cut by the engraving style, while on the other hand it 
must be as hard as it could well be and yet not interfere with the 
cutting action of the recording style. 
Q. 10. Suppose it was desired to have the composition referred 
to in the Macdonald patent No. 606.725, harder. What, if any- 


—_— 





= thing, is there in the teachings of the prior art that would inform 
oe the expert in this art how to harden the compositions without go 
interfering with or detracting from the properties of the composi- 
tion necessary or desirable ina composition for molded sound 
records? 
- 
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A. This question leads to a discussion of what are the “neces- 
sary or desirable” properties in a molded sound record, and I find 
in the teachings of the'prior art quite a large number of properties 
mentioned as desirable, for instance, the liquidity or mobility of 
the liquid when in a melted state. This is a condition which has 
sometimes been referred to as “ limpid condition.” or the quality 
of “limpidity.” It is recognized in the art that this condition may 
be obtained in a composition by adding a small quantity of wax 
having a low melting point, such as ozocerite or ceresin. Indeed 
this has been employed in compositions in connection with car- 
nauba wax, so that carnauba wax is not calculated to destroy the 
quality of limpidity secured by a tempering wax, such as ceresin. 
It is also recognized that the composition should be amorphous 








-and nonerystalline, and should be free from products of decom- 


Position, as well as have a fine texture. All of these qualities 
would be found in the metallic soap composition of the Mac- 
donald patent No, 626,709 of June 13, 1899, which I have before 
mentioned. It will be free from decomposition products and be 
perfectly amorphous and non-crystalline and with a fine texture 
or grain because of the high temperature employed which would 
tend to destroy the decomposible products and drive off the 
water of crystallization, thereby rendering the composition amor- 
phous and non-crystalline. It would have a fine texture because 
of the concentration due to the prolonged high temperature. 
Moreover, experience has taught that it does not stick or adhere 
to the mold, and that it i capable of shrinking away from the 
mold when quite hard by reduction in temperature; and these are 
very desirable qualities in a sound-record composition. Its fine 
texture and limpidity enable it to take perfectly the impression of 
the matrix or mold, and if this is a polished surface, the resulting 
duplicate will have a smooth and polished surface. This record 
of a smooth surface also includes the absence of any pits or small 
depressions due to the presence of air-bubbles, The elimination 
of the air and gas bubbles is obtained in the Macdonald composi- 
tion by the high temperature which expels ‘all air and gas in the 
material before it is molded. Experience has taught that records 
molded from this material shrink away from the mold without 
warping so as to render it incapable of use on standard talking- 
machines. The material should not be affected by moisture, and 
this desirable quality is obtained by the presence of the ceresin 
wax which wax is non-hygroscopic, It is desirable that it shoul: 
have a high melting point- which, as I understand it, is but an- 
other way of saying that it should be hard. The presence of the 
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metallic soap itself means a hard material, the metallic soap being 
‘ largely composed of stearic acid which, as Mr. Edison stated in 
his patent No, 400,648 “is an exceedingly desirable hardening 
material.” In fact, it is desirable that it should be even harder 
i than metallic soap, and it is for this reason that the carnauba wax 
is added. In regard to color, the record should be any color suit- 
ing the taste or demand of the trade, and this can generally be 
obtained by the addition of any suitable pigment. That which has 
hertofore been employed in the art, viz., lamp black could be em- 
ployed if a black color was desired, The material should be tough yo 
: and smooth in texture, this being a quality which has been recog- 
nized as desirable for more than fifteen years. 
i From the numerous teachings in the prior art and particularly 
from the teachings of the Tainter patents Nos. 393,190 and 
i 21,450 an expert in the art would know that if he wished to 
make a-record material of the Macdonald patent No. 626,709, 
idee harder, that he could do so by adding carnauba wax thereto. 
: - He would know that this would not interfere with but would 
* possibly slightly increase the shrinking properties of the compo- 
l "sition, from the teachings of the Edison patent No. 406,576. 20 
And moreover he would know from the same pateut that it would 
not interfere with the limpidity imparted to the composition by 
the ceresin wax. Moreover, he would have been taught by the 
Tainter patent No. 393.190 that it would not interfere with the 
: fine texture which would enable the material to be cut smoothly, 
: and that the material would be free from the air and gas bubbles 
; because of the prolonged high temperature to which it was sub- 
ee jected. 
Answering your question therefore in a single sentence I 
would say that the teachings of the prior art would tell the expert 30 
that he could harden the material of the Macdonald patent No. 
606,725 by adding carnauba wax thereto in proportions vary 
re) ing from a small percentage up to 13% or higher, and that this 
hardening effect could be obtained without interfering with or 
detracting from the desirable properties of the composition for 
molded sound records. 
Q. 11. Have you read the Aylsworth patent in suit No. 78. 
375. and do you understand the same? 
A. T have read the patent in question and believe I under- 
stand it. 
Q. 12. Have you read and do you understand the depositions 
of complainant's experts, Browne and Aylsworth herein? 
A. I have and do. 
- 20 NEW ° 
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Q. 13. Have you read and do you understand the depositions 
of defendant's witnesses Macdonald, Thornberry and Prof. Hol- 
ton herein? A. Yes. 

Q. 14. Please state briefly what alleged invention you find to 
be described and claimed in the Aylsworth patent in suit with 
particular reference to claims Nos. 1-10 inclusive, 12, 14, 16, 
18, 19, 20 and 22? 

A. The invention described in the patent in suit relates to a 
composition adapted particularly to the making of duplicate 
phonograph records obtained by any suitable process from a 
matrix or mold, and it is alleged that the composition may be 
effectively utilized for the manufacture of duplicate phonograph 
records obtained by means of any process where a material in a 
molten or plastic condition is introduced into a matrix or mold 
and is allowed to set, or is expanded therein so as to take an 
impression, the material being removed by diametric shrinkage 
so as to clear the mold. 

The patent sets forth a long catalogue of alleged “‘peculiarities” 
which a composition of this character should have. It is not 
necessary for me to go further into this catalogue of peculiari- 
ties than to say that without exception every one of them is one 
which has been recognized as more or less desirable in the art 
prior to the date of the Aylsworth patent, some of them being 
substantial essentials and others being more or less desirable, 
In describing a method of making the improved composition 
the patentee states that he takes too pounds of “commercial 
stearic acid” which, he states, is a mixture of stearic and palm- 
itic acids, and [ learn from Mr. Aylsworth's deposition, and also 
from Prof. Holton’s, that stearic and palmitic acids are sul 
stantially in the proportion of 50% each. It is stated that the 
stearic acid should be free from certain impurities, such as oleic 
acid, glycerine, undecomposed fats, ete.. and that after being 
melted there is added to the same a water solution of carbonate 
of soda and aluminate of soda. This, the chemists inform me, 
will produce a metallic soap consisting of stearate of soda and 
stearate of alumina, and the patent conveys the additional in- 
formation that the composition in addition to this metallic scap 
will have an additional amount of free stearic aud present. To 
this metallic soap containing free or excessive stearic acid there 
is added a suitable amount of “a very hard wax, preferably 
carnauba.” the amount mentioned in the formula of the patent 
being 21.36 pounds. After the carnauba wax is added to the 
mixture, the temperature of the mass is raised to about 450-de- 
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grees F. and maintained at that temperature, usually for about 
five hours. It is alleged that by maintaining the composition 
at this high temperature after the carnauba wax has been added, 
there are certain chemical reactions which take place between 
“the alcohol of the carnauba wax” and the excessive or free 
stearic acid present, forming “a hard wax-like compound ether”; 
and it is alleged that this hard, wax-like composition, thus stated 
tc be formed by the combination of the alcohol of the carnauba 
and the free stearic acid “gives to the composition many of its 
desirable characteris What the particular characteristics 
are which are thus alleged to be imparted to the composition, 
we are not told, unless it be found in the statement that the coni- 
position would be brittle and shrink excessively if the high heat- 
ing is not effected, and that there would be a greater likelihood 
of decomposible products remaining in the composition which 





. would result in the presence of bubbles on the surface of the re- 





sulting duplicate. 

After the treatment by this high temperature has been effected, 
the patent directs that 21.36 pounds of ceresin or equivalent 
hydrocarbon wax be added. It is alleged that the “purpose’’ cf 
adding the hydro carbon wax is to tender the mixture non- 
hydroscopic and less brittle. 

As equivalents to a greater or less extent of carnauba wax 
the patent mentions beeswax, Chinese wax and palm wax. The 
patent also states that after the ceresin is added “the congealing 
temperature of the latter (mixture) may be regulated by adding 
free stearic acid thereto.” We are told, however, in Mr, Ayls- 











ion that the amount of stearic acid added 
simply replacing that which evaporates during the manufacture of 
the composition.” 

Stripped of all the chemical phrases and verbiage employed, 
which appear to be present more for the purpose of mystifying the 
desription contained in the patent than for describing any real 
features of the invention, this all means that Mr, \ylsworth 
takes a metallic suap composition cor ing of stearate of soda 
anil stearate of alumina, with an additional per cent of free stearic 
acid, and adds thereto ceresin wax to temper it and render it non- 
hygroscopic, and also adds carnauba wax thereto to make it 
harder, 

The statement of the formula employed and the particular 
mode of procedure in making the composition is merely for the 
purpose, as I understand it, of explaining the best method known 
to the applicant for making the composition which is the alleged 
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invention claimed, and which, as I understand it, would be satis- 
fied by any like composition whether it was obtained by the specific 
method set forth in the patent in suit or not. 

Thus, in claim 1 we find defined a composition for phonograph 
recording surfaces “comprising a metallic soap and a hard wax 
added thereto,” and the second claim is precisely the same except 
that the hard wax is here defined as being specifically carnauba 
wax. The third claim merely specifies the addition of a non- 
hygroscopic ingredient to the metallic soap and hard wax com~ 
position of claim 1, and claim 4 differs from claim 3 only in that 
the non-hygroscopic ingredient is specified as being ceresin. 
Claims 5 and 6 are the same as claim 2, except that in one there is 
a non-hygroscopic ingredient added to the composition of clainn 





2, while in the other this non-hygroscopic ingredient is specifically, 


defined as being ceresin. 

Claims 7, 8 and 9, instead of the hard wax or carnauba wax of 
the first six claims, mention “a wax-like compound ether” and 
only differ from each other in that they ring the changes on the 
presence or the absence of the ceresin, whether defined as such or 
as the non-hygroscopic ingredient. Claim 10 is but a repetition 
of claim 1, calling for a metallic soap and a hard wax, with the 
addition of a black pigment. Claim 12 amounts to the addition of 
a black pigment to the metallic soap and carnauba wax of claim 
2, and claim 12 is simply the addition of a black pigment to the 
metallic soap. carnauba wax and ceresin of claim 6: claim 16 
adds a black pigment to the metallic soap and wax-like compound 
ether composition of claim 7. Claim 18 differs from 
in that it specities the “metallic soap” of claim 5 as being “stearate 
of soda” and claim 19 is claim 6 with the “metallic soap” of the 
latter claim defined as “stearate of soda.” Claim 20 is claim 12 
except that the “metallic soap” of the latter claim is defined as 
“Stearate of soda.” Claim 22 defines a mixture of stearate of 
soda. stearate of aluminium, carnauba wax, the stearate of soda 
and stearate of alumina being the metallic soap of claim 2. 

As I have previously stated in this deposition, the use of a 
hard-wax-like material as a composition for molding duplicate 
sound records is old, as set forth for instance in Edison's patent 
No. 484.582 of 1892. the material of this patent being described 
as “preferably too hard for satisfactory indentation by the re- 
corder.”” And, as I have before stated, metallic soap is recog- 
nized as a wax-like material in this art and is specifically referred 
to as such in Mr. Edison’s patent No. 484.383, so that when he 
speaks in his patent No. 484.582 of using “wax or wax-like ma- 
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terial he necessarily includes as one of the equivalents substance 
the metallic soap which, in his patent No. 484,383 taken out on the 
same day, he speaks of as a wax-like material for sound-records. 

Now, the addition of carnauba wax to a wax-like record ma- 
terial has been known in the art almost from its inception, for the 
purpose of hardening a composition material which was found to 
be softer than was desired for the special purpose in view. For 
example, it is clearly disclosed in the Tainter patents Nos 393,190 
and 421,450, to which I have heretofore referred, and in the latter 
ef which the statement is made that the material may be heated 
to 400 degrees F. and upward. Not only is metallic soap, broadly 
speaking, well known at the date of the patent in suit as a record 
material, but the specific metallic soap mentioned, containing stea- 
rate of aluminium, had been disclosed as early as 1890 by Mr. 
Edison in his patent No, 430,274. I am not a chemist and make 
no professions whatever to the possession of chemical knowledge, 
but I understand that the combination of fatty acids and an oxide 
of aluminium would produce an aluminium metallic soap, and i 











* stearic acid be employed it would produce a stearate of alumi- 


nium. 

Further, I find that as early as 1899, there was described in the 
patent to Macdonald No. 626,709, a process of making a sound- 
record composition by the use of stearic acid, aluminie hydrate 
soda lye which would result in the formation of a 
metallic soap composed of stearate of soda and stearate of alum- 
ina. Now, so far as claim 1 is concerned, it simply defines the 
addition of a hard wax to any one of these old metallic soaps, and 
claim 2 defines the addition of a specific hard wax, that is car- 
nauba wax, to any one of these old metallic soaps. In fact. 
whether the metallic soap be the lead soap of the Edison patent 
©. 430,274, or the stearate of soda and the aluminate of soda 
metallic soap of the Macdonald patent No. 626.709, all of claims 
1 to 6 inclusive would consist, so far as the hard wax or carnauba 
adding such wax to this old metallic 
soap for the old and well-known purpose of hardening the me- 
tallic soap (wax-like composition) well known in the art. 

So far as those claims are concerned that call for the presence 
of a non-hygroscopic ingredient or ceresin, this is also clearly 
disclosed in Macdonald patent No. 626,709 in which paraffin is 
added as a tempering and non-hygroscopic ingredient; and par- 
affin is recognized in the patent in suit as being an equivalent 
of the ceresin. 

Claims 7, 8 and 9 speak of “a wax-like compound ether.” I 
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am informed, however, in the depositions of complainant's ex- 
pert, Mr. Aylsworth, and defendant's expert, Prof. Holton, that 
carnauba wax consists largely (and Prof. Holton says essen- 
tially) of a wax-like compound ether, so that when carnauba 
wax is added to a metallic soap there is necessarily added a wax- 
like compound ether. That the wax-like compound ether of the 
carnauba wax is not destroyed or broken up by any chemical 
action by the process set out in the specification, is rendered 
clear by two things: first, Mr, Aylsworth himself tells us that 
it is not, in his deposition; and, second, if it were destroyed or 
broken up, then his resulting composition could not be said to 
contain a wax-like compound ether, unless such a wax-like com- 
position were formed in the manner set out in the patent in suit. 
I am informed by the deposition of Prof. Holton, defendant's 
expert herein, that it is demonstrable that there is no wax-like 
compound ether formed by any free alcohol in the carnauba wax 
uniting with the stearic acid in excess in the composition, unless 
possibly it be such a small amount as to be entirely negligible 
in the composition as a whole. 

However this may be, it is apparent that if carnauba wax 
consists chiefly or largely of a wax-like compound: ether (and 
on this point I understand there is no dispute) then the addition 
of carnauba wax to the metallic soap would give a mixture of 
a metallic soap and a wax-like compound ether. But as I have 
before pointed out. it has long been well known that the 
addition of carnauba wax to a wax-like sound-record material, 
such as metallic soap, should be made when it is desired to harden 








the composition, 

From the foregoing it will be seen that claims 7, 8 and 9 would 
be responded to by the addition of carnauba wax to the compo- 
sition of the Macdonald patent No. 626.709, consisting of a 
metallic soap and paraffin (which is the equivalent of ceresin). 

In this connection I would mention that the identical temper- 
ature mentioned in the patent in suit, viz., 450 degrees F., is also 
indicated in the treatment of the composition of the Macdonald 
patent No. 626,709. So that, if following the teachings of the 
prior art, carnauba wax be added to the composition of the Mac- 








donald patent without changing or in any way altering the pro- 
cedure set out in said patent. carnauba wax would be subjected 
to the same treatment specified in the patent in suit, and particu- 
larly the same temperature. 

“Another view to take of the matter is that the Macdonald pat- 
ent No. 606,725 of 1898, sets forth a process of making a metal- 
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lic soap consisting of stearate of soda and stearate of alumina 
with excessive or free stearic acid present, and to which is added 
the tempering and non-hygroscopic ingredient, ceresin of the 
patent in suit, and that claims 1-9 inclusive merely call for the 
addition of the hardening carnauba wax to the composition of 
Formula B of said Macdonald patent No. 606,725. 

The additional claims declared upon, 5, 10, 12, 14, 16, 18, 19, 
20 and 22 all, with the exception of 18, 19 and 22, simply call 








tat for the addition of a pigment, viz., lamp black. As I have already 
or stated, this was well known in the art of making sound-record 10 
te material, for example, in the addition of lamp black to hard rub- 
m- ber which had been employed as a record material. But even 
ait. if this were not the case, it is clearly within the province of the 
it's a expert mechanic in this art to add a coloring material or pigment 
ike to produce any desired color in the resulting composition. 
ax Referring to claims 18, 19 and 22, the first—18— merely 
ess amounts to the addition of carnauba wax to the composition 
ble , resulting from either one of the Macdonald patents Nos. 606,725 
or 626,709 as the prior art has clearly taught might be done if it 
ax were desired to harden the composition. The same is true of 20 
nd claims 19 and 22, 
on™ Q. 15. Was it novel at the date of-the patent in suit to add 
of carnauba wax to a sound-record composition for the purpose of 
ve | hardening the same? 
he A, It was not. This was clearly disclosed in ‘Tainter patent 
al, 393,190 for the express purpose of hardening the compo- 
en sition. Moreover, it appears that the identical percent of car- 
= nauba wax, or substantially the identical percent mentioned as : 
ld being added, by defendant to its composition (see Macdonald's 
o- deposition, Q. 25), viz., 15%, is mentioned as the proper amount 30 
a in the Tainter patent No. 393,190. : 
ba Furthermore, in Tainter patent No. 421,450, the addition to 


carnauba to the sound-record composition is mentioned, though 
sO not expressly stated to be for the purpose of hardening. 

ld Q. 16. Was it novel at the date of the patent in suit to add 
wax-like compound ethers to a sound-record composition for 
the purpose of hardening the same? In answering this ques- 
tion it may be assumed that carnauba wax contains wax-like com- 











"7 pound ethers which would not be broken up or destroyed by a 
I~ -_ , temperature of 450 degrees F. 40 
A. It was not novel at the date of the patent in suit to add 
a wax-like compound ethers to a wax-like sound-record material 
- for the purpose of hardening the same, if I may assume, as the 
- 
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question says I may, that carnauba wax is composed of or con- 
tains wax-like compound ethers, since carnauba wax had been 
added to a wax-like sound-recording material as early as 1888 
(see Tainter patent No. 393.190, before mentioned). 





CROSS-EXAMINATION by Mr. Dyer: 

+Q.17. You are the partner, are you not, of Mr. Massie who 
appears as counsel in this case? 

A. Mr. Massie is one of my partners. If he appears 3 
sel in this case I do not know it. 

#Q.18, Did you not observe in reading Mr. Aylsworth’s 
deposition that Mr. Massie represented the defendant as counsel! ? 

A, I did not. [ paid very little attention to the prelimina 
parts of the deposition. My understanding of the matter is 
that in the absence of defendant's counsel, Mr. Mauro. Mr. 
Massie was employed to represent him at the cross-examination 
of defendant's witnesses, Browne and Aylsworth, and it is quite 
possible that his name may have been entered as of counsel. 

*Q. 19. I show you a copy of the answer furnished me in this 
case, from which it would appear that Mr. Massie is of counsel 
herein, and I will ask if that is not his handwriting and signa- 
ture? 

A. It does, and the signature is that of Mr. Massie. -\t that 
time, however, Mr. Massie was a partner of Mr. Mauro, and at 
the present time he is not. 

+Q. 20. Do I understand that Mr. Massie, your partner, has 
withdrawn as counsel in this case? 

A, Tam unable to state what you understand. 

#Q. 21. Is it your understanding that your partner, Mr. Mas-. 
sie, has withdrawn as counsel in this case? 

A. I really do not know. Further than that I understand that 
he is still employed by Mr. Mauro in connection with the case. 

xQ. 22. You are a member of the firm of Mauro, Cameron, 
Lewis & Massie, are you not? 

A. Lama member of a firm practicing under that name. 

xQ. 23. I judge from the qualifications which you have set out 
on the record that you appear in this case in rather more than the 
usual capacity of a patent expert, skilled in the explanation of the 
technicalities of patents and of inventions, and that you also ap- 
pear somewhat in the position of a practical expert familiar with 
the molded record art and with compositions for use in that art? 
Have I correctly stated your position? 

A. Not quite. I appear as an expert accustomed to explain 
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on™ the technicalities of patents, and as one especially skilled as the re- 
een sult of long experience in the patented art in relation to talking 
388 machine and sound-recording instrumentalities. Necessarily my 


long and intimate connection with the patent side of this art has 
afforded me considerable opportunity to become more or less fa- 
miliar with the practical side thereof. But I am frank to say that 














sho” there is very much in the practical side of the art which I do not 
know. 
an- +Q. 24. Then the statement in answer to Q. 2 that 
“Tn short, I have had wusual facilities for familiarizing 
hs myself not only with the theoretical and practical side of 10 
el? the art, but with the practical and commercial side as 
ry well.” (Italics mine.) 
is is not to be taken as meaning that you are a practical expert, 
dr. familiar with the practical difficulties of the art, or with the 
ion practical experience of the art in dealing with those difficulties? 
lite - A. No. My statement was meant to convey the idea that I 
have had more than the ordinary opportunity to familiarize my- 
his self with the patented, theoretical and the practical all combined. 
sel I think that few men except yourself have had greater oppor- 
a- tunity to familiarize themselves with the practical side in connec- 29 
re tion with the patented and theoretical side. 
dat +Q. 25. I appreciate your compliment, but since you have re- 
at ferred to me, is it not a fact that much of your depdésition, so far 
as it consists of argument, is based on the usual considerations 
as adopted by patent experts, that is to say, upon the ‘patents and 
literature of the art, rather than upon the experiences and vicis- 
- situdes of the practical workings in the art? 
1s- A. T have sought to keep my deposition free from argument. 
except in so far as the statement of the facts might be saiil to 
lat constitute argument. In response to questions asked me by de- 39 
fendant's counsel I have set forth the state of the art as disclosed 
MN in the patents, but I have been materially assisted in my full and 

















complete understanding of these patents by knowledge gained in 
the factory of the vicissitudes met with and overcome in the prac- 

















ut tical application of theories. In fact I have had the benefit of a 
hee long acquaintance with both Messrs, Bell and Tainter, whose 
ne work lies at the foundation of the art, and Mr, Macdonald, who 
aed has done so much to advance the art, and have repeatedly dis- 
Hh cussed with them the difficulties which they encountered and the 
LF practical methods to which they resorted to overcome these diffi- go 
culties. Of course, one who has long been familiar with an art 
n of this kind, and has done much on the patented side, as I have, 
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and become more or less intimately acquinted with those con- 
nected with the practical commercial operations, absorbs a con- 
siderable mount of informatoin of a character which it would be 
difficult to classify on either one side or the other of the line 
dividing the purely theoretical and the practical: 

Adjourned to Saturday, January 26, 1907, at 10.00 A. M. 


Wasurncron, D. C., Jan. 26, 1907. 

Met pursuant to adjournment. 

Parties present as before. 

(Mr. Dyer proceeds with the cross-examination of Mr. CAM- 
ERON): 

‘Q. 26. Do you find any disclosure in the prior art of a com- 
position possessing all the properties set forth in the patent in suit 
as being possessed by a desirable molded record material? 

A, Yes. The material of either one of the Macdonald pat- 
ents Nos, 606,725 and 626,709 both possess all of the properties 
mentioned in the patent in suit insofar as the statement of these 
properties is intelligibly made in the patent in suit. The mate- 
rial of both of these patents is hard, though not as hard as would 
be the material of the patent in suit. It therefore possesses the 
property, though not in this instance in the same degree. The 
property or quality, if such we may call it, of being dark or 
black was not present in all of the records made by the materials 
of the Macdonald patents, but I have repeatedly seen large num- 
bers of records made from these materials that were almost if 
not entirely a deep black. I was struck by the difference in the 
records made under the Macdonald process so far as the matter 
of color was concerned and inquired into it, and found that 
when the material was freshly made up the records would be 
of a very much lighter color, In the practice of the process, 
however, shavings or records broken during the manufacture 
were returned to the melting pot and the result was a very much 
darker record. So far as the dark color however was due to 
the addition of any was concerned, a pigment is not present in the 
Macdonald compositions as made under the patents mentioned. 

‘Treating the term “limpid” as meaning liquidity or mobility the 
composition of the Macdonald patents possesses this quality. It 
was free from decomposition products, was of a very fine texture, 
was not sticky or tenacious so as to adhere to the mold, is capable 
of shrinking away from the mold when quite hard by a reduction 
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in temperature, had a smooth polished surface, was free from air 
and gas bubbles, and it would shrink without undue warping. 
And I only use the word “undue” because I have never tested the 
records to say that they were absolutely true, though for all prac- 
tical purposes they were. By reason of the presence of the ceresin 
they were not affected by moisture. A “high” melting point is a 
relatiye term, and is only another way of saying that the material 
was hard, since the softer the material as a rule the lower will be 
its melting point; they were capable of being cleaned cut and 
reamed; many of them, as I have above stated, were very dark in 
color, and by reason of the water of crystallization being driven 
out, they were amorphous and non-crystalline. In fact, it was 
necessary that they should have practically all of these qualities in 
order that they could be successfully employed for molding dura- 
ble sound records, and the fact that they were successfully em- 
ployed for this purpose is itself a demonstration that they possess 
the properties referred to, 

+Q. 27, Except so far as the degree of hardness is concerned, 
then, you regard the metallic soap compositions that are de- 
scribed in the two Macdenald patents as possessing all the other 
properties that are set out in the patent as characterizing the 
Aylsworth composition 

aA. Yes, and the Macdonald composition possessed the quality 
of hardness, though not to the same degree. Of course, we un- 
derstand that the records made of this composition are uniformly 
black in color, 








+Q. 28. And, I take it. your deposition has been given from 
this point of view, namely, that the metallic soap composition of 
the two Macdonald patents possess all the desirable requisites that 
are set forth in the patent in suit, except the special degree of 
hardness of the Alysworth composition ? 

A. Tam not aware that my deposition has been given from any 
particular “point of view” upon the question as to whether or 
not the Macdonald composition possessed the qualities mentioned. 
My experience with them has taught me that they do, 

+«Q. 29. What experience have you had with the Macdonald 
compositions on which you base your opinion? 

A. T have seen the composition compounded, I have followed 
the composition during its treatment in the melting pots with 
more or less care. T have seen the composition molded into sound- 
records, I have observed the conditions of liquidity or mobilit: 
T have both cut and broken the molded material to determine its 
texture, I have kept them for a long time in a moist climate where 
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other materials showed the effect of the moisture, I have studied 
the material under the microscope, I have observed the action of 
the material when molded in shrinking from the mold, and have 
observed that while it is still hot—though set—it did not shrink 
away from the mold so as to free itself from the mold, but that 
upon a reduction of temperature it did so free itself. I have ob- 
served that it came cleanly and freely from the mold; I have ex- 
amined numbers of the records on different occasions and found 
them to present a smooth, polished surface, free from air and gas 
bubbles; I have observed that the material while still hot could 
be cleanly cut; and have particularly inquired into the amorphous 
or non-crystalline conditions of the records, and have learned the 
reasons for this amorphous, non-cry 
+Q. 30. Is this 
composition ? 

A. No, I have observed the wearing conditions of the records 
made from the composition, though I have not conducted any 
extended and exhaustive experiments in this direction. Most of 
my knowledge in regard to the wearing conditions has been 
obtained from statements made to me by those connnected with 
the factory during my repeated visits. As I now recall, however, 
this is a fairly complete statement of my experience in connection 
with the record material referred-to, 

+Q. 31. When did you make the cbservations you have above 
set out in connection with the metallic soap composition that are 
described in the two Macdonald patents? 








line condition, 








as far as your experience has gone with this 








A. They were made from time to time as I visited the fact 
of the American Graphophone Co. 1 could not undertake to give 
you the exact dates, further than to sz 





y that these visits have ex- 





tended through a series of years, and as each step in the develop- 
ment of the production of duplicates was taken in the practical 
operations in the factory, T would sooner or later familiarize my- 
self with the modus operandi that was followed, 


+0. 32. Now, adopting your aspect of the case, let us assume 











that the metallic soap composition possesses many desirable quali- 
ties which should be possessed by an ideal molded record com- 
position, except that it is not hard enough. T suppose you will 
admit that in making it harder nothing should be done that would 
detract from the desirable properties already possessed by the me- 
tallic soap composition ? 

A, Whatever is done to harden the material should not be done 
in such a way as to deprive the material of any of its essential 
characteristics, nor to reduce the degree in which it possessed 
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ss these characteristics to such a point as to cause any deterioration 
in the quality of the finished product. 
+Q. 33. Suppose it were attempted to harden the metallic soap 
composition by adding purified asphalt thereto. Would a desira- 
. ble molded record composition result ? 
~ A. So far as I am aware the teachings of the prior art do not 


disclose anything that would serve as a criterion which would 
enable the expert in the art to know beforehand what the result 
would be in adding purified asphalt to the material, so that with 
purified asphalt the expert would be-in quite a different position 10 
. from that which he occupies in regard to carnauba, viz., he would 

have to experiment to find out. I therefore answer your question 
by saying that I do not know. 

+Q. 34. Do you find any statement in the prior art of the use 
of carnauba in connection with a metallic soap composition ? 

A. I find the use of carnauba in connection with record ma- 


= terial which is recognized in the art as the equivalent of metallic 
soap in a record composition. By this I do not mean that all or 
any wax-like material heretofore used in the art as a record ma- 20 
terial is identical in quality and characteristics, nor even as desir- : 
able as metallic soaps made in a certain way. But I do find that it 


is recognized in the art that metallic soaps are wax-like materials. 
And that carnauba wax may be, and has been, used to harden , 
such wax-like material without detracting from the other desir- = 
able properties which they possess for this purpose. I therefore 
| conclude that the teachings of the prior art were such that when- 
{ ever it was suggested to an expert that it was desirable to harden 
~ the metallic soap composition he would know at once, and with- 
out experiment, that by adding carnauba wax to the composition 30 
he would obtain the desired hardening effect without detracting 
from the other desirable properties of the composition as a whole. 
‘The fact that Mr. Macdonald, who is an expert in this art, at once 
added carnauba to the record material when he desired to harden 
it. and that before the date of the patent in suit, is itself an illus- 
tration of my statement that an expert in the art would know 
2 that the carnauba wax could be added without detraction from 
the desirable properties which the material possessed. 
© By Mr. Dyer—Answer objected to as not responsive, 
and as based on hearsay. 40 
+Q. 35. But you do not find in the prior art any specific refer- 
ence to the use of carnauba wax with a metallic soap composition ? 
A. Ido not. 
+Q. 36. In answer to +Q. 34 you refer to “the equivalent 
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of metallic soap in a record composition.” What do you there 
have in mind? : 

A, In the art of recording and reproducing sound, metallic 
soap is recognized as wax or wax-like material, and [ find in 
the art that carnauba wax has been mixed with other waxes or 
wax-like materials than metallic soaps, viz., the beeswax of 
Tainter patent No. 393.190 and the ozocerite of the Tainter 
patent No. 421,450. It was to the disclosures in these two pat- 
ents that I refer. 

+Q. 37. Your position then is, as I understand it, that since 
the addition of carnauba to beeswax and ozocerite had been sug- 
gested in the art, and since in the prior art the equivalents of 
metallic soaps and wax-like materials for record compositions 
had been suggested, it would be obvious that the carnauba wax 
could be added to a metallic soap composition without affecting 
its desirable characteristics as a composition for making molded 
records; i$ that correct? 

A. Yes, coupled with the general knowledge as to the effect 
which carnauba wax has when mixed with other waxes. It was 
known, for example, that carnauba wax would not injuriously 
affect or detract from the quality of liquidity or mobility of the 
mixture when in a molten condition. It was known that it would 
not render it any more sticky but in fact would render it less 
sticky. It was known that it would make the material harder. 
The peculiarities or quality of being free from decomposition 
products, amorphous or non-crystalline, fine texture. freedom 
from air and gas bubbles—were not due to anything in the car- 
nauba wax but to the heat employed and the presence of the 
ceresin or equivalent wax, such a ozocerite. It was known that 
carnauba wax when mixed with other waxes that were softer 
and had a lower melting point. would harden such waxes and 
increase or raise the melting point. I think, therefore, that the 
knowledge which the expert in the art had in regard to the action 
of carnauba wax in connection with beeswax and ozocerite, 
would furnish an excellent criterion as to what it would do with 
other analogous or wax-like substances, such as metallic soaps, 
and particularly when the substance is not one consisting entirely 
of metallic soap but, to a large extent, of free stearic acid—an- 
other recognized wax-like material. 

+Q. 38. I direct your attention to Edison patent No. 488,191 
of Dec. 20, 1892. This patent describes, does it not, 

“A mixture of asphalt with Japan wax or pitches made 
from the distillation of fatty oils or combinations of 
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fatty acids, any of which materials are equivalents of 
wax for the purposes of this invention.” 

A. The quotation contained in your question is found in the 
patent referred to. 

+«Q. 39. Now, if this Edison patent states that asphalt (which 
Prof. Bolton says is a hard material) may be mixed with Japan 
or fatty acids (of which stearic acid is the commonest example 
in the art), why would it not follow by your reasoning that 
asphalt could be advantageously mixed with a metallic soap com- 
position? A. Perhaps it can be. 

+Q. 40. Whether it could or not would, I suppose, depend 
upon experiment? 

A. So far as I personally am concerned, it would. But what 
this disclosure might teach to others more familiar with the action 
of asphalt than myself, I could not state. 

xQ. 41. Suppose it were attempted to harden a metallic soap 
composition by the addition of a very fine precipitate, such as 
chalk. Would that result in a desirable composition for the 
molded art? A. It might and it might not. 

+Q.42. Whether it would or not would depend upon experi- 
ment? 

A, So far as I personally am concerned, it would, though 
whether it would or not with one more familiar with the action 
of chalk in connection with wax-like compositions than I am, 
I could not say. 

+Q. 43. Suppose it were attempted to harden a metallic soap 
composition by the addition of slacked lime. Would that make 
a desirable molded record material? 4. I do not know. 

+Q. 44. That also would depend upon experiment, I suppose? 

A. With me it would, but with others more familiar with the 
action of lime on wax-like materials it might and it might not. 

+Q.45. Without asking a separate question as to each ma- 
terial, please refer to the ingredients mentioned in QO, 66 of Prof. 
Holton’s deposition, and state whether if any of the other ma- 
terials not already referred to, with the single exception of car- 
nauba wax, were added to a metallic soap composition in the 
attempt to harden the same, the resulting composition would be 
a suitable material for the molded record art? 

A, The next ingredient to carnauba mentioned in 1Q. 66 of 
Prof. Holton’s deposition is metallic soap. Whether or fot 
this would result in hardening the metallic-soap-ceresin compo- 
sition, I should say would depend upon whether the metallic 
soap added for hardening purposes was harder than the metallic- 
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soap-ceresin composition to which it was added. As to whether 
celluloid or glue could be successfully added, I do not know, I 
would make the same answer in regard to the two broad ex- 
pressions “resin, rubber.” Stearic acid, assuming that it is the 
same stearic acid that is in the metallic-soap-ceresin composition 
would not harden the composition. Magnesium palmitate, | 
understand from Prof. Holton’s deposition, is also a metallic 
soap. I do not know whether it is harder than the soda alu- 
minium stearate forming the foundation of the metallic-soap- 
ceresin composition of the patent in suit or not. If it is, I would 
confidently expect it to harden the composition. If it is not, then 
it would not. Gum balata, gun-cotton and ebonite are substances 
in regard to which I have expressed no opinion. Lead stearate, 
magnesium stearate, aluminium stearate, as well as stearate of 
soda, I understand to be metallic soaps, and whether or not they 
would harden the metallic-soap-ceresin composition of the patent 
in suit I should say would depend upon whether or not they are 
harder than the metallic-soap-ceresin composition. As to this, 
I am not informed. As to sand and saw-dust I should say that 
one who undertook to add these could be safely set down as an 
ignoramus in the art. -\s to plaster of Paris, gutta-percha, vul- 
canite, chromatized gelatin and rosin I have no information. I 
should, so far as my own-information goes, certainly require 
experiment in order to determine the question. As to the action 
of shellac on the particular composition mentioned in the question. 
I cannot say, and the same is true of sealing wax and collodion. 








Lamp black has been used as a pigment in record compositions, 


and so far as my information goes does not affect the hardness 


of the material one way or another. * 


With the majority of substances mentioned in your question, 
experimentation would be necessary to enable me to determine 
whether they could or could not be successfully employed as a 
hardening agent in the metallic-soap-ceresin composition of the 
patent in suit, though whether experimentation would be neces- 
sary those more skilled in the practical art than myself, and more 
familiar with the materials mentioned, I cannot say. 

xQ. 46. Two of the materials mentioned in your last answer 
are celluloid and shellac. If the desirable and undesirable 
properties of celluloid and shellac for the manufacture of molded 
records were well known, would it be, in your opinion, an obvious 
expedient to combine the two ingredients in order to produce a 
composition possessing the desirable properties of the separate in- 
grecients, and reducing their defects? A. No. 
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xQ. 47. Why do you consider that the addition of shellac and 
celluloid would not be obvious while’ the suggestion of metallic , = 
soap and carnauba would be obvious? 

A. Metallic soap and carnauba wax are analogous materials, 
that is, they are both wax-like materials. The effect of adding 
carnauba wax to other wax-like materials is well known in the 
art, whereas the effect of adding or mixing or compounding cel- 
luloid with either shellac or materials analogous to shellac is not, 
so far as I know, well known. In fact I do not know of anything 
in the arts which even disclose that shellac and celluloid can be ro 
combined into a record material, unless it be something of very 
recent date. Therefore, I say that it would require experimenta- 
tion to determine whether or not celluloid and shellac could be 
combined so as to produce any specific or desired result. 

xQ. 48. I direct your attention to patent to Herrington, No. 
397.856 of Feb. 12, 1889, to patent to Herrington, No. 399,264 
of March 12, 1899, and to patent to Edison, No. 713,209 of Nov. 

11, 1902, and ask if these patents do not recognize both celluloid 
and shellac as wax-like materials in this art? A. No, 

+Q. 49. Is it not a fact that of the several patents referred to 20 
in your direct-examination as disclosing recording materials, the 
only one which specifically refers to the molding of records is | 
Edison patent No, 484.582, of Oct. 18, 1892? = 

A. I think that the only patent which I specifically mentioned | 
in my direct depositicn as a part of the art prior in date to that 
of the patent in suit is the Edison patent No. 484,582. This was 
not because there were not other patents which disclosed the art 

















vf molding sound records by pouring molten wax-like materia]s 
into a matrix, however. For example, Macdonald patent No. 
682,991, of Sept. 17. (901, granted on an application filed Nov, 30 
8. 1900, clearly discloses such a record and he states that in carry- 
ing out his invention he fills the mold “with the melted material. 
(soap mixture or the like) which is hereinafter, for convenience, 
designated as ‘wax,’ though I do not limit myself to a wax-like 
composition, since any suitable material or composition that can 
be readily handled may be employed and will come within the 
scope of my invention.” 

Each of the claims of this patent are for a process of molding 
sound-records, 

The prior art als cludes two other patents to Macdonald, 4o 
viz., Reissue patents No, 12.095 and 12,096, one of which relates 
to a process of molding sound-records and the other to the molded 
sound record itself. In patent No. 12095, express mention is 
22 NEW 
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made of the heating of the wax until it is “in a limpid state,” and 


. it is further stated that the superheating forces out all the air- 


10 


20 


40 


39 


bubbles and produces a concentration of the molten mass which 
with the subsequent contraction due to the sudden chilling, secures 
a “much denser and harder” surface than in the case of records 
theretofore made. 

The only reason why reference is made to the Edison patent 
in my deposition in.chief is because of the fact that it empha- 
sized the idea of making a hard record by employing a wax-like 
material which was poured into molds or matrices formed by the 
electro-deposition of metal, and it was not by any means meant 
to be indicated that this was the sole illustration in the art, prior 
to the date of the patent in suit, of molded sound records. 

+Q. 50. You were familiar, were you not, with the molded re- 
cords first put out by defendant herein 

A. My first knowledge of molded records made by the 
American Graphophone Co. was during the time when they were 
using the mechanical duplicating process. By that process a re- 
cord was employed as a master to direct the action of a cutting 
style in contact with a blank of wax-like material whereby a duph- 
cate was cut in the blank corresponding in every particular with 
the original record. I had known for some time that one of the 
difficulties or objections lay in the fact that the master records 
employed for this purpose rapidly wore out when used in this 
mechanical duplicating process, so that only a limited number of 
duplicates could be cut from a single original before it was de- 
stroyed by wear. Upon the occasion of one of my visits to the 
factory I was shown by Mr. Macdonald certain mechanical dupli- 
cating machines in operation, and tie told me that the masters 
which were employed on those machines (masters being the re- 
cords which controlled the duplicating cutting styles) were not 
original cut records but were molded. masters, made by electro- 
depositions Of copper upon an original cut record to form a 
matrix into which matrix molten wax-like material was poured, 
thereby securing a large number of masters for the mechanical 
duplicating machines from a single original cut record, 

I visited the part of the factory where the operation of making 
the matrices or molds was going on, and the records were being 
moided therein. I understand from Mr. Macdonald's answer to 
+Q. 39 that many of élieS€ masters were sold, and I presume they 
were the first molded duplicates put upon the market by the defen- 
dant company. With that understanding and to that extent [ 
should say that I was familiar with the molded records first put 
out by defendant. 
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«Q. 31. Later on, molded records as such were sold by defen- 
dant that were the same as the molded masters to which you have 
referred, were they not? 

A. Later on, molded records were sold by the defendants, but 
I cannot undertake to say that they were the same as the molded 
masters to which I have referred, since I was not always—nor 
even generally—cognizant of the exact dates* when changes of 
this character were made, 

+Q.52. Do you, or do you not, recall that defendant's first 
molded records were made in an apparatus substantially identical 
with that disclosed in Macdonald Reissue patent No. 12.095? 

A. I never saw an apparatus like that shown in this Macdon- 
ald reissue patent No. 12,095, and if defendant ever used such an 
apparatus in the factory in the commercial manufacture of dupli- 
cate sound-records, I never knew it. They did, however, aes 
the process set out in that patent. 

+Q. 53. The first molded records made by defendant \ were cast 
around a spirally-threaded core, were they not, substantially as 
disclosed in this reissue patent? 

A, My impression is that they were, though as to that my 
recollection is not entirely clear, 

+Q. 54. It seems to have been Mr, Macdonald's idea, as dis- 
closed in his two reissue patents Nos. 12,095 and 12,096, to secure 
hardness of the record by suddenly chilling the same, upon the 
theory that in doing so the stearic acid ingredient would be driven 
toward the outer surface. Is this your understanding of these 
patents? 

A, It is not. In fact it is very nearly the reverse of this. The 
two ingredients of the composition which are mentioned in that 
patent are stearic acid and ceresin, and stearic acid is harder than 
ceresin, consequently has a higher melting point. From this it 
follows that if the mass were chilled the stearic acid would solid- 
ify in atlvance of the ceresin, since as the mass would cool down 
the solidifying degree, or the degree at which the stearic acid 
would become solid, would be reached before the degree at which 
the ceresin became solid. By applying the chilling action to the 
exterior, the stearic acid would be solidified before the ceresin 
and this would force or drive the ceresin toward the interior. 
leaving a film of the harder material—stearic acid—upon the ex- 
terior, giving a casting whose exterior surface is much harder and 
denser than the entire mass, though the graduation in hardness 
and density would gradually decrease from the exterior inward. 
From this it will be seen that the hardening of the stearic acid 
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drives the ceresin inward, and not, as suggested in your ques- 
tion, that the stearic acid is driven outward. The effect, how- 
ever, was that which I supposed you had in mind, viz., securing 
a hardened exterior with a softer interior by reason of the pres- 
ence of the harder ingredient on the outer surface. 

+Q. 55. Do you understand from these two Macdonald reissue 
patents that the eomposition specifically suggested therein is a 
mixture of stearic acid and ceresin, or a soap composition con- 
taining stearic acid and ceresin, or formed as the result of the 

10 saponification of stearic acid? 
“A. The patent does not specifically state that it is a soap mix 
ture formed by the saponification of stearic acid, but it clea 
would include a metallic soap composition with ceresin added, 
s it as “soap mixture . 











since in describing his material he designat 

or the like,”’ and later on specifies stearic acid and ceresin as being 
present, 

+Q. 56. But what, if any, information can you give the Court 

as to the meaning, or your understanding of the meaning, of the 

statement in each of these patents: “the composition at present 

20 employed (which is a mixture of two ingredients, as stearic acid 


and ceresin?”" 


‘The patent states that the mixture is one of two ingredients. | 
ig as stearic acid and ceresin, as stated in your question, but thdt is | 
not all the patent says about the material. The patent says that | 


the material is a soap mixture or the like (lines 60, 61, page 1). 
Now, a metallic soap containing free stearic acid with ceresin as 
a tempering wax would be a soap mixture or the like, and it ' 
would be a mixture containing the two ingredients, stearic acid 
and ceresin, as quoted in your question. The statement in the 
patent is broad enough to include a metallic soap composition 
with free stearic acid and ceresin, such as mentioned in the Mac- 
donald patent No. 606,725, as well as one consisting solely of 
stearic acid and ceresin, 
+Q. 57. Then you think it would be a perfectly natural con- 
clusion for an expert, reading the two Macdonald reissue patents, 
to conclude that one at least of the materials that the inventor 
contemplated using was a mixture of stearic acid and ceresin? 
A. Yes, or one containing stearic acid and ceresin. 
+Q. 58. By this answer do you mean yes, as well as a com- 
4o bination containing stearic acid and ceresin? 
A, I mean, in the language of the patent in suit, that it con- 
templates the use of a material “comprising” stearic acid and 
ceresin, whether associated with other materials or not, 
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Q. 59. If the composition of the two Macdonald reissue 
patents comprised a metallic soap, as well as stearic acid and cere- 
sin, would yow not conclude from these patents that Mr. Mac- 
donald regarded stearic acid as a hardening ingredient? 

A, In the illustration of a material which Mr, Macdonald gives 
when he mentions stearic acid and ceresin, he mentions two ma- 
terials, one of which--the ceresin—is softer than the other— 
stearic acid—and in illustrating the working of the process points 
out how the congealing of the harder material by chilling from 
the exterior, drives the softer material toward the interior. Mani- 
festly, if any harder material were present than the stearic acid 
it would in turn remain upon the exterior and drive the stearic 
acid and the ceresin toward the interior. Compared to ceresin, 
stearic acid is a hardening material and doubtless Mr. Mac- 
donald, from his long experience in this art, was acquainted 
with that fact, just-as Mr. Edison in his patent No, 400,648 re- 
ferred to stearic acid as a hardening material in connection with 
beeswax and ceresin. 

+Q.-60. Your idea is, then, that with these compositions while 
cooling commences from the outside and progresses inwardly, 
the ingredient having the lowest melting point tends to congeal 
first, gradually displacing the ingredients of higher melting point, 
so that the hardness of the record gradually and progressively 
decreases from the outer surface inwardly? 

a. No, that is not my idea, And, moreover, I have not been 
undertaking to say what my ideas were, merely indicating what I 
thought to be the idea advanced by the Macdonald patent and 
this is not in accord with the statement in your question either. 
The ingredients in the composition having the highest melting 
point congeals first, according to the idea of the Macdonald 
patent in question, and drives the material having the lowest melt- 
ing point towards the interior, so that the resulting record has a 
gradually decreasing hardness from the exterior inward, 

+«Q. 61. Do you accept that theory as correct? 

A. I should not care to definitely pass on that question without 
a more careful and extended study thereof, but speaking off hand 
and without careful investigation I would say that it appears to 
me to be probably correct ? 

+Q.62. Are you acquainted with the fact that when molded 





records were first put on the market by defendant as molded: 


records, one of the claims advanced by defendant in commending 
those records to the public was that they could be shaved off and 
used as blanks which they stated in substance was not true of 
any other new molded record on the market? 
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A. No, I do not know whether they ever made any such claim 
or statement or not. [ do know as a fact, however, that users 
of the American Graphophone Company's records were in the 
habit of either shaving them off or having them shaved off after 
they had been used a certain length of time and had begun to 
deteriorate, and used the shaved record as a blank upon which 
to make an original record by the action of the cutting style. In 
fact I have myself repeatedly done this. 

+Q.6. T understand you are not a chemist, Mr. Cameron? 





10 =A. No, what I do not know about chemistry would fill a large 


book. 

«Q.64. And you would not undertake to say, of your own 
knowledge, that if certain ingredients were added together under 
certain circumstances reactions would or would not take place? 

A. I would not, ’ 

+Q.65. Do you question the fact asserted in the patent in suit 
that when the carnauba wax is added ata high temperature the 
composition differs in’ physical properties from that obtained 
by adding the carnauba wax at a low temperature? 


there was no chemical difference resulting from adding the wax 
at a high or low temperature. I do question the fact, however, 
unless it be such physical difference as results from the greater 
concentration of the wax-like material from prolonged high tem- 
perature. For example, it has been stated in Tainter patent No. 
421,450 that boiling the wax-like composition. would toughen it. 
‘As I understand it this: would indicate a different physical con- 
dition. Moreover, I am informed by the deposition of a chemist 
of wide and extended experience, Prof. Holton, defendant's 





go pert herein, that it is barely possible that there may be some slight 


chemical changes occur as the result of the high temperature, but 
that these are so small as to be negligible in the resulting mass 
as a whole. 

*Q. 66. Does the Tainter patent, to which you refer in your; 
last answer, go any further than to suggest that prolonged heat- 
ing of ozocerite will tend to harden and toughen the same? 

A+Yes, sir. It says that the ozocerite may be combined witl’ 
other waxes, that it mixes readily with beeswax, carnauba wax 
and others, and that its use in such compositions is within the 


40 scope of the invention set out in the Tainter patent. 


+Q.67. Your understanding of the language of this Tainter 


:* patent -is that it-precisely and definitely describes the prolonged 


+ heating of ozocerite, combined with another ingredient or otther 


A. Of my own knowledge, I could not undertake to state that* 
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ingredients, rather than the addition of the latter to the ozocerite 
after it has been treated? 

A. I understand that the patent contemplates the employment 
of the ozocerite alone or in combination with another wax or 
otther waxes, and that the treatment described by the patent for 
the record material is to be the same whether ozocerite alone is 
used or whether it is for the combination of waxes with ozocerite. 
My understanding therefore is that if ozocerite and carnauba 
wax were to be employed, they would be melted together and 


boiled with the resulting concentration and toughening of the yo 


composition. 

+Q. 68. You do not consider the patent then as being in any 
way indefinite, but on the contrary you regard the patent as posi- 
tively and definitely describing the treatment of the composition 
of ozocerite, and otther ingredients, after the latter have been 
melted together? 

A. I consider the patent sufficiently clear and definite when in 
the hands of one skilled in the art to teach him that he could 
concentrate and toughen the composition of ozocerite and car- 


nauba wax by’ boiling the same. Moreover, it is a common prac- 20 


tice in the handling of commercial waxes, when it is desired to 
concentrate them, to boil them for this purpose. 

+Q. 69. But is there a specific suggestion in the Tainter patent 
that when the ozocerite is added to something else the treatment 
is to be applied to the mixture or combination? 

A. No, the specific statement in the patent is that in making 
the tablet, the wax surface is applied by melting the wax and 
applying it while in a fluid state, and that when the wax cools it 
contracts more than the paper foundation, causing it to crack 
aay from the paper. It then states that “the use of the ozocerite 
wax, however, is not attended with this disadvantage.” It pro- 
ceeds then to state that it is advantageous to concentrate the 
crude wax by application of heat, and thereby render it more 
suitable for the purposes of the invention, and that “after con- 
centration by boiling it becomes harder and tougher.” In the 
same clause it gives direction for applying the wax to the paper 
foundation, saying : 

“It is then applied in a thin layer or coating to the 
foundation or other material, and on cooling is turned 
down until a perfectly smooth surface is obtained.” 

During this statement, no specific mention has been made of 
anything but ozocerite wax, but when the patent subsequently 
states that the ozocerite wax may be employed alone or in mix- 
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ture with beeswax or carnauba wax, it is perfectly clear that the 
patent contemplates that the treatment of the mixture is to be 


} 
} 
the same as that prescribed for the treatment of the ozocerite. | 
! 


The patent does not specify any different way for applying the 

mixture to the paper or other material different from that de- 

scribed for applying the ozocerite. To the expert this clearly 

; means that you are to handle the mixture in the same way as 

you would handle the ozocerite alone. 

*«Q. 70. The two suits referred to in answer to Q. 2 were the 

TO suits based on Edison patents No. 667,662 of Feb. 5, 1901 and 

No. 713,209 of Nov. 11, 1902, pending in the Circuit Court for 
the District of Connecticut, and decided in defendant's favor by 
| 


His Honor, Judge Platt, are they not? , 
A. As I recall the numbers of the patents, I think that is cor- 
rect. 
+Q.71. Assume that you had melted a quantity of rubber, and 
| allowed the same to cool to 120 degrees C., resulting in the pro- 
duction of a viscid, sticky mass which you desired to make hard, 
and you knew that sulphur was a hard fusible substance. Now 
20 suppose you melted a quantity of sulphur and added the same to 
the sticy rubber mass at 120 degrees C., and found that on cool- 
: ing the viscid nature of the material was substantially unchanged. 
Would it be obvious to you that on heating the mixture to a 
much higher temperature for a considerable period you might 
obtain a very hard and tough product? 

A, With my absolute lack of knowledge in the art of treating 
rubber, the results supposed in your question would mean noth- 
ing to me. 

«Q.72. Suppose you take an oily, fatty acid, like oleic acid, 

20 and wish to harden the same, and you mix therewith carbonate of 
lead. At ordinary temperatures a white, sticky paste will result. } 
Would it be obvious to you that by materially increasing the tem- 
perature a wax-like solid would be secured? 

A. Being wholly ignorant of the chemistry of the materials 
mentioned, their acting in a certain way or failure to act in a cer- 
tain way would not convey any idea to me as to what they would 
or would not do when treated under different or varying tempera- 
tures. What the conditions mentioned in your question would in- 
dicate to one skilled in the handling of such materials I could not 

40 say. . 

+Q. 73. You recognize, do you not, that in this art the expres- 
sion “limpidity” is used synonomously with liquidity or the ca- 
pacity to take sharp impressions? 
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aA. I understand the expression limpid or limpidity has been 
used by great experts in this art, such as Mr. Macdonald and Mr. 
Edison, to mean liquidity or mobility, i, e., the characteristic when 
molten of becoming thoroughly fluid rather than viscous. But 
I do not understand that limpidity means the capacity to take 
sharp impressions? Of course the more freely fluid the molten 
material becomes, the more readily it comes into intimate contact 
with all parts of the mold, and to that extent limpidity would 
contribute to the securing of sharp impressions from the mold, 

«Q.74. Is it your idea that in these compositions the high de- 
gree of limpidity or fluidity which they possess is largely due to 
the ceresin or other hydrocarbon? 

A. In Edison’s patent No. 406,576 he states that asphalts vary 
in the degree of liquidity or mobility which is formed by melting 
them, and that some asphalts, even at a high temperature, form a 
thick semi-liquid which it is difficult to pour, and that he corrects 
this by adding to the asphalt a wax, such as ozocerite which is 
nothing but a crude form of ceresin. From this I understand 
that he obtains the required degree of liquidity or mobility as the 
result of the addition of ozocerite. The mixture which he uses 
is asphalt, carnauba wax and a softening material, such as ozo- 
cerite, from which it appears that the limpidity or liquidity of the 
composition is due to the presence of the crude ceresin (ozoce- 
rite) and that the presence of the carnauba wax does not inter- 
fere with this. I conclude from this that the presence of any con- 
siderable quantity of ceresin would tend to increase the limpidity 
of the composition. I would not, however, say that the limpidity 
is wholly due to this, since I understand that stearic acid, metallic 
soaps and even carnauba wax are more or less limpid when in a 
* molten state or subjected to a high temperature. In answering 

your question then I should say that the ceresin contributes 
materially to the limpidity of the composition but that the 
limpidity is not alone due to this cause. 
Cross-Examination closed. 
Signature of witness and certificate of notary waived. 


Counsel for defendant offers in evidence as defen- 
dant's exhibits. the following U. S. Letters-patent : 

Bell & Tainter. No. 341,214; May 4, 1886; 

Edison, No, 430.274, June 17. 1890; 

Edison, No. 484.583, Oct. 18. 189. 

Edison, No. 484,582, Oct. 18, 189. 

Edison, No. 488.191, Dec. 20, 1892; 
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It is stipulated and agreed between counsel, subject 
to correction on reasonable notice, that the Thornberry 
record with carnauba, referred to in the deposition of 
Frederick A. Holton, was one of the identical exhibits 
produced by the witness Thornberry herein, and corre- 
spondingly identified in connection with his deposition. 





RE-DIRECT EXAMINATION. 
rdQ. 75. In +Q. 34 and 35, complainant’s counsel asks if you 
to found in the prior art any specific reference to the use of carnauba 
wax with a metallic soap composition. Do you understand from 
the patent in suit, and from the patentee’s (Mr. Aylsworth’s) 
deposition herein, that there is any reaction between the saponi- 
fied portion of the composition, i.e., the metallic soap proper and 
the carnauba wax, or any ingredient of the carnauba wax? ' 

A. Ido not. The patent in suit states that as the result of 
subjecting the mixture, after the carnauba wax has heen added, 
to relatively high heat, a combination is effected between the 
alcohols of the carnauba wax and. the excessive stearic acid pre- \ 

20 sent in the metallic soap composition. (Lines 94-98. page 2). 
By the expression “excessive stearic acid.” I understand that 
reference is here made to free stearic acid, the same being free 
because there is more stearic acid in the composition than is neces- 
sary to satisfy the oxides present, and it was with this excessive 
or free stearic acid that the patent states that the alcohols of the 
carnauba wax will combine. This is confirmed by Mr, Ayls- 
worth’s answer to x+Q. 49, in which he states that 

“What takes place is that part of the carnauba, the 
myricyl alcohol in a free state combines with a part of 

30 the excess of stearic acid.” 

This is in precise accord with the statement in the specifica- 
tion, and to my mind is conclusive as to the composition of the 
patent, Mr, Aylesworth, the patentee, in his deposition, states | 
that there is no combination effected by the carnauba or any con- 
stituent thereof with the metallic soap of the composition, as dis- } 
tinguished from the free stearic acid of the composition. 

No reaction is indicated either in the patent or Mr, Ayles- 
worth’s deposition, except the reaction hetween the free stearic 
acid and. the alcohol of the carnauba wax, and Mr. Aylesworth’s 

40 deposition makes it clear that it is the free aleohol of the carnuba 
wax that “combines with a part of the excess of stearic acid,” as | 
stated by Mr. Aylesworth in said deposition. 

rdQ. 76. Do you find in the prior art any specific feftrence to 
the use with free stearic acid of any substance similar to carnauba 
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wax, that is, similar in that it may contain a trace of free 
alcohol ? 

A. Ido. In the Edison patent No, 400,648 of April 2, 1889, 
Edison states that he mixes stearic acid with any suitable wax, 
such as beeswax, and states that he prefers to use it in conjunc- 
tion with ceresin (see the clause beginning at line 23). Now, [ 
understand from the patent in suit, which mentions beeswax as 
to a greater or less degree being equivalent to carnauba for the 
uses mentioned in the patent, and also from the answer to Q. 8 of 
Prof. Holton’s deposition which states that beeswax, according to 
the recent investigators, contains “a small quantity free myricyl 
alcohol,” that for the purposes of the patent in suit beeswax may 
be regarded as gn equivalent of the carnauba wax, and I therefore 
find that the Edison patent No, 400,648, referred to, clearly dis- 
closes the use of free stearic acid in the composition with the 
equivalent of carnauba, viz., beeswax. 

I also find in U. S, patent to Miller No. 178,319, dated June 
6, 1876, a clear description of a compound containing bar soap, 
which I understand from Prof. Holton’s deposition, is a metallic 
soap (see answer to Q. 66), stearic acid, paraffin, which is the 
equivalent of the cerssin employed in the patent in suit, beeswax, 
which is mentioned as one of the equivalents of the carnauba 
mentioned in the patent in suit, and lamp black. This substance 
is stirred “while being brought to boiling,” and is then molded. 
Without being an expert from the chemical side, I understand 
that the boiling point of such a mixture of wax and soaps is very 
high, though whether it would go to 450 degrees to 475 degrees 
F. I am not personally informed. 

R-dQ.77. In xQs. 39-45. complainant's counsel asks you in 
effect whether it was obvious a priori that you could make a good 
cylinder composition and give it hardness by adding each of the 
enumerated list of hard substances. Please consider the list vf 
substances named by complainant's counsel in 1Q. 66 of Prof. 
Holton’s deposition, and in Qs. 39-45 of your deposition; which 
of these, if arly, would persons skilled in this art know beforehand 
could be employed for hardening the partially saponified com- 
position of the Macdonald 1898 patent, without materially affect- 
ing the other desirable qualities of such a composition. 

A. The one which he would knovy clearly and beyond all ques- 
tion could be employed for hardening the composition of the Mac- 
donald 1898 patent would be carnauba wax, and that without ma- 
terially affecting the other desirable properties of the composition. 

R-dQ. 78. In xQs. 71-72 counsel for complainant asks you re- 
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garding the probable results of increasing the temperature upon 
certain specified compositions. Suppose you take the composition 
of the Macdonald 1898 patent, and add carnauba wax therto at 2 
temperature less than 450 degrees F. and note that the resulting 
composition is eminently satisfactory for molding sound records 
and is harder than the same composition without carnauba; what 
would a person skilled in this art assume would result if the com- 
position were subject to a higher temperature, say 450 degrees 
to 475 degrees F? 

A. He would know that the resulting composition would be 
harder and tougher since carnauba wax is not broken up, 
or its constituent elements disassociated by a temperature of 
450 degrees F. (see Mr, Aylsworth’s answer to rQ. 49), and 
since previous experience had taught him that carnauba v at 
the lower temperature produced a hardening effect, he would 
know from his previous experience that carnauba wax when sub- 
jected to a temperature that did not break it up or alter its com- 
position, would produce the same effect, viz., a hardening effect. 
Moreover, he would know from the teachings of the Tainter 
patent No. 421,450 that the high temperature would concentrate 
the wax and cause it to become “harder and tougher,” as set forth 
in that patent. 

Counsel for defendant offers in evidence, as defen- 
dant’s exhibit, the following U. S. Letters-patent : 
No. 178,319, dated June 6, 1876, Miller. 
Signature of witness and certificate of notary waived. 








Wasuincton, D. C., Feb. 16, 1907. 

Met pursuant to agreement. 

-Present—Mr. Puttip Mauro for Defendant: Mr. Frank L. 
Dyer for Complainant. 

And thereupon CHARLES E. MUNROE, a witness pro- 
duced on behalf of defendant, being first duly sworn, deposes 
and says in answer to interrogatories propounded by Mr. Mauro: 

Q. 1. Please state your name, age, residence and occupation? 

A. My name is Charles E. Munroe; 57 years of age; my resi- 
dence is Washington, D. C., and I am a chemist by occupation, 
being now the Professor of Chemistry at the George Washington 
University of Washington, D. C. 

Q. 2. Please state briefly what experience you have had tend- 
ing to qualify you as an expert witness in causes relating to in- 
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ventions and discoveries, particularly such as involve questions 
of chemistry? 

A. I was graduated as a bachelor of science in chemistry from 
Harvard University in 1871. I was appointed assistant in chem- 
istry in Harvard University in 1871 and served in this capacity 
until 1874. From 1874 until 1886 I was Professor of Chemistry 
at the U. S. Naval Academy, Annapolis, Md. From 1886 until 
1892 I was chemist to the U. S. Naval Torpedo Station and War 
College at Newport, R. I. From 1892 to the present time I have 
held the position of Professor of Chemistry in the George Wash- 10 
ington University, though its name was until recently the Co- 
lumbian University. Throughout the entire time from 1871 to 
date I have been engaged in the practice of chemistry as well as 
in the teaching of the same. I have repeatedly been employed 
as a chemical expert in issues before the Courts and particularly 
in patent causes. I have been employed as consulting expert 
both by private individuals and by the Government of the United 
States. I have for the Census of 1900 and for that of 1905 held 
the position under the Census Bureau of expert special agent in 20 
charge of the chemical industries of the United States, and as 
such have, either alone. or in conjunction with others, prepared 
sveral bulletins on the chemical industries or industries in which 
chemistry plays an important part. In the preparation of these 
bulletins I have resumed a very large number of patents, it being 
my endeavor in each art to resume every U. S. patent in the 
classes found in the Patent Office from the earliest patent granted 
up to 1900 or 1905, as the particular case may be. 4 

Q. 3. Have you read and do you understand the specification 
of the Aylsworth patent in suit, No. 783,375? 30 

A. [have read the patent and understand it. 

Q. 4. Have you read and do you understand the prior patents 
of T. H, Macdonald, No. 606,725 and No. 626,709? 

A. T have and do. 

Q. 5. Assume that a person accustomed to working with a 
sound-record composition, such as described in the said Mac- 
donald patents, wished to impart additional hardness thereto, 
without impairing its other useful properties, would or would 
not the common knowledge of the art as the same existed prior 
to the application for said Aylsworth patent (Nov. 3, 1903) 4° 
enable him to do so without making any invention or discovery? 

A. It would enable him to do so without making any invention 
or discovery. 
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Q. 6. Please state how the common knowledge of the art woul! 
‘instruct him to proceed in order to produce that result? 
a. Having a wax-like body which it was desired to harden 
while retaining its other desirable properties, it was obvious that 
this might be done and could be done by mixing the wax-like 
body intimately with another wax-like body possessing the de- 
sired property to a marked degree, proportioning the mixture so 
that the average of the desired property furnished by the various 
components of the mixture would be that sought. The method 
to by which such mixing is effected, and which would be followed in 
the manufacture of such a mixture, is that commonly practiced in 
this art, namely, by incorporating one of the components with the 
other components when in a fused condition, or semi-fused condi- 
tion; i. e. the whole mixture would be raised to a temperature 
sufficient to permit of the complete and ready commingly of all 
the components. That is, the manufacturer or compounder of 
this: mixture would melt the ingredients together in the propor- 
tions proper to secure the desired result. | 
Q. 7. Would it or not require any chemical knowledge on the 
20 put of the operator to carry out this operation properly? 
‘A. It would not, because the operation is one of making a com- 




















position of matter through the mixing together of different sub- 
stances which remain in the mixture of such and not in bringing 
about a chemical reaction through which new chemical substances 
are produced. 
Q.8. Can you. from your knowledge of the art to which the 
patents referred to relate, name any specific wax-like material or 
materials known prior to Noy, 3, 1903. to be suitable for admix- 
ture with a composition like that of the Macdonald patents for the 
30 purpose of imparting increased hardness thereto? 
A. Tcan, and I do name carnauba wax as such a body which 
would add hardness to such a wax-like composition as that set § 
forth in the Macdonald patents. In my examination of the United 
States patents for my census bulletins I have noted that carnauba 
\ was used in the plastic art in the manufacture of wax-lik 
compositions of matter. Its use is old, and it has been employed 
in many compositions. I find, for instance, that as early as Jan- 
uary 7, 1890, U. S, patent No, 418.947 was issued to A. Hart for 
a crayon composed of pigment and carnauba wax one pound, 
stearic acid one pound, and paraffin wa 
pounds, 
Noy. 20, 1888, U. S. patent No, 393.190 was issued to Charles 
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Sumner Tainter for a tablet for use in graphophones in which 
claim 1 was for: 
“1. As the recording medium for graphophonic rec- 
ords, a waxy composition containing carnauba-wax in 
admixture with other softer wax, substantially as de- 
w | scribed.” 
} And Tainter states in the specification of this patent that car- 
nauba wax is very hard and brittle, but mixes readily with’ bees- 
wax and waxes of like nature and forms a compound eminently 
suited for the recording surface of a graphophonic tablet. 10 
In patent No. 406.576 of July 9, 1889, issued to Thomas A, 
Edison for a phonogram blank, he says in his specification : 
“In making the phonogram blank I prefer to mix with 
the asphalt or bitumen a small percentage of a material 
which in solidifying shrinks or contracts greatly, such 
as certain waxes, and preferably carnauba wax. 
Lo These are a few of the instances in which carnauba wax has 
been previously used in wax-like compositions, and in which its 
] properties and effects had been made known. 
This use results from the marked hardness of the carnauba 29 
Wax especially mentioned by Tainter. It is among all the waxes 
u available in commerce that one which most notably po: eS 
the property of hardness, and would therefore be the one which 
would most notably impart this property to compositions Of mat- 

















ter of which it formed a portion. 

Q.9. Referring to the Aylesworth patent in suit No, 782.375. 
I call your attention to the statement, beginning line 94 of page 2 
~ to the effect that by subjecting the mixture of metallic soap and 
tion takes 








carnauba wax to a relatively high heat a chemical rea 
place “which gives to the composition many of its desirable cha- 30 
racteristics.” Please state whether or not the statements of the 
patent with respect to. the alleged chemical reactions are correet, 

~ and kindly give your reasons for the opinion you may express? 

A. T do not believe that when the carnauba wax and the 
metallic soap composition are heated as described any material 
chemical reaction occurs. My reason for this belief lies in the 
fact that the amount of alcohol in the free condition present in 
carnauba wax, if present at all, is present in but an inconsiderable 








ss 














* quantity, occuring in the wax merely as a trace. And that. dur- 
- ing such heating, there is no indication of any chemical reaction 49 
taking pla It is true that it is stated in lines 90-94: 
“When the carnauba wax is added to the soap mixture 
the temperature of the mass is raised to about 450 de- P 
~- 
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grees F. and maintained until all foaming cease. It 
usually takes about five hours.” 
And that, in certain chemical reactions, where gases are products 
of the reaction and where the reaction takes place in a body of 
liquid, there is effervescence, and if the liquid be viscous there is 
foaming. But I find that where carnauba wax is heated by itself 
so as to become molten and then the liquid wax is heated, efferve- 
scence takes plee with foaming, and this continues with heating 
for some time. I note as the material, the carnauba wax, begins 
IO to melt there is decrepitation which continues after the sub- 
stance is melted. This decrepitation, meaning thereby a succes- 
sion of mild reports, is evidently due to the escape of enclosed 
volatile matter, such as water and air which is driven off at the 
increased temperature. Also I note the escape of odoriferous 
vapors, indicating the volatilization of a portion of the carnauba 
wax itself, or of some of its components. The amount appears 
to be small, but in its escape in a gasous form through the viscous 
liquid it will produce, and does produce, foaming. I have tested 
this matter ‘by adding the molten carnauba wax to molten stearic 
ao acid and have obtained an analogous phenomenon; i.e., foaming 
has been caused by the escape of the volatile portions of the 
molten materials. In my opinion the phenomenon is purely a 
physical one and not connected in any way with a chemical re- 
action. 

Q. 10. Is there or not formed under the conditions stated in 
said Aylsworth patent a hard wax-like compound ether which 
gives to the composition many otf its desirable properties ? 

A, In foaming compound ethers it is necessary to bring about 
a reaction between an alcohol and an organic acid. Such com- 

go pound ethers occur already formed in the waxes, such as the car- 
nauba wax. This is composed largely of the myricyl cerotate 
which is one of the compound ethers. In mixing the carnauba 
wax with the metalic soap composition, as is done by Aylsworth, 
this compound ether existing in the carnatha wax is introduced 
into the mixture. As I have already said, there may be in cer- 
tain specimens of carnauba wax a trace of free myricyl alcohol, 
and this trace might form compound ether; but the quantity of 
it is insignificant in comparison with that introduced ready 
existing in the carnauba wax, and it would be insufficient in 

4° amount to materially affect the properties of the resulting com- 
position of matter. 

Q. 11. In what way, if at all, does the procedure described in 
the Aylsworth patent for mixing the carnauba wax with the 
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metallic soap after the latter has been formed, differ from what 
you have described in answer to Q.6 as the common method of 
making a mixture of several wax-like substances? 

A. Aylsworth in effecting the mixing by melting the constit- 
uents has simply practiced that method of effecting the mixture 
of the wax-like bodies which has heretofore been employed in 
this art, and which method was well known at the time that his 








patent was applied for, 

Q. 12. Assuming that the alleged invention of the Aylsworth 
patent consists in bringing about a chemical reaction between 
myricyl or like alcohols and the free stearic acid of the metallic 
soap composition thereby imparting to the resulting composition 
many of its desirable characteristics, would or would not that in- 
vention be employed by a person who melted carnauba wax with 
the Macdonald metallic soap composition of patent No, 606,725. 
with or without a pigment such as lamp-black? 

A. In my opinion it would not for, as I previous! 
myricyl alcohol is present in’ carnauba wax it e 
trace and any product of its reaction would be so insignificant 
in amount as not to materially affect the properties of the body 
formed by the mixture of carnauha wax with the other materials 
of the Macdonald composition. 

Cross-Examination waived, 

Counsel for defendant offers in evidence’ as defen- 
dant’s exhibits, copies of the following U. S. patents: 
Edison, No, 200,321, February 19, 1878; 
Berliner, No. 548,623. October 29, 1895: 
Edison, No, 667,662, February 3. 1901: 
Macdonald, No. 682.991, September 17. 1901. 
Defendant rests. 
Signature of witness and certificate of notary waived. 
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United States Circuit Court, District of New Jersey. 


New Jersey Patent Company 
vs. 
CotumBia Puonocrapn Company, 
GENERAL. 


In Equity No. 12, 
On Letters Patent No. 
782,375 


Complainant’s Rebuttal Proofs. 
(Filed March 18\ 1907.) 


Testimony in rebuttal for complainant, taken before Henry 
D. Ourpuant, a Standing Examiner of this Court at the office 
of Frank L. Dyer, Eso., West Orange, N. J., commencing Feb- 
1uary 19th, 1907. 

Present—Frank L. Dyer, Esq., for Complainant, C. A. L. 
Massie, Esq., for Defendant. 

JONAS W. AYLSWORTH, a witness called on behalf of 





20 complainant, having been first duly sworn, deposes and says as 


follows: 
DIRECT EXAMINATION, by Mr. Dyer: 
Q.1. You have already testified in this case, I believe? 
A. Yes sir. 
In your patent in suit from line 41 page 1, to line 5. page 
uu point ont certain peculiarities which you state that a com- 
ion adapted particularly for making molded records should 
Regarding these alleged peculiarities, is it to he under- 








stood that at the date of your invention they were all new char- 


30 acteristics of a phonograph composition ? 


A. The statement in the patent of the peculiarities which an 
ideal molded record composition should possess was prepared by 
me and was embodied in the specification in almost my exact lan- 
guage. I sought there to point out the peculiar properties which 
should be possessed by the composition to fit it most perfectly for 
the molding process and to give to the,resulting molded records 
desirable physical characteristics. The statement was prepared 
without any particular reference to the novelty of the individual 
peculiarities of the composition, because the composition is to be 








4o regarded as a complete accomplishment. Tt would be a very 


simple matter in this art to realize one, or perhaps a number of 
these ideal conditions; for instance, as to hardness, limpidity. 
and freedom from decomposition products, but the difficult prob- 
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lem was to produce a composition in which substantially a/l of the 
characteristics were realized in one and the same composition. 

Q.3. Have you read the depositions of Messrs. Macdonald 
and Thornberry, taken on behalf of defendant herein? 

A, Thave. 

Q.4. It seems to be the opinion of Messrs, Macdonald and 
Thornberry that with the exception of the fact that with your 
composition, or a composition embodying your invention, the 
material is somewhat harder than the blank composition used ° 
before your invention, all the other peculiarities or characteristics 
pointed out by you as defining an ideal molded record composition 
are realized in the use of the old blank composition. I will, there- 
fore, take up seriatum the statements of the patent, in which these 
peculiarities of an ideal molded record composition are set forth, 
in order that the Court may have the benefit of your views 
thereon. The patent states (p. |. lines 40-45) that: 

“In the first place the composition should be very 
limpid when in a molten or plastic state so as to flow 
into intimate engagement or contact with the record 
surface and thereby permit a very sharp impression to 
be received.” 

Messrs, Macdonald and Thornberry (in answer to Q. 22 and 
Q. 11 respectively) testify that in respect to limpidity,- they per- 
ceived no difference between a composition employing no car- 








nauba at all, and a composition employing “a substantial amount 
of carnauba wa What, 
their views on this point? 
a. T observe in the first place that both Mr. MacDonald and 
Mr. Thornberry attempted to compare the limpidity of the two 
compositions by a mere inspection or eye test. Limpidity is a 
molecular condition, and the eye test would be a very crude and 
uncertain way of making a comparison on this point, unless the 
variations were very discernible. Of course. one might observe 





anything, have you to say as to 


by inspection that gasolene was more limpid than molasses, but 
le to tell by the eye that g: 
ample. was more limpid than water. It is of course evident 
that if we are dealing with a very viscous material, it will not 
take as sharp an impression of a fine record as a more limpid 
material; hence, the greater the limpidity the more perfect the 
impression will be that-is received from the mold. When car- 
nauba wax is molten, it is as thin and limpid as water, whereas, 
many of the other ingredients are more viscid. The addition of 
an appreciable percentage of such a very limpid material to the 





it would be imp: solene, for 
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composition could have no other effect than to increase its lim- 
pidity. Not only would this follow as a necessary conclusion. 
but I have made tests to determine the comparative limpidity of 
the two compositions. In making these tests, I floated on the 
two compositions, maintained at the same temperatures, a metallic 
funnel having a small opening in the bottom and ascertained the 
time required for the funnel to fill and sink. I was surprised to 
see how very close the readings were in making these tests, and 











I determined that the composition employing carnauba was ahout 





10% more limpid than the blank composition in which carnauba 
is not used. 

Q. 5. The patent in suit (p. 1, lines 46-50) states: 

“Tt should be free of decomposition products, which 
would otherwise result in the generation of gas, form- 
ing bubbles, which would destroy the commercial char- 
acter of the record surface.” 

Messrs. Macdonald and Thornberry state that this characteristic 
is true of the blank composition as well as of a molded record 
composition employing a substantial quantity of carnauba wax. 
Do you agree with them in this matter? 

A. I agree with them. It is necessary that any composition 
from which records are made, whether by directly recording on 
a blank cylinder or by molding, should be free of decomposition 
products which might result in gas bubbles. This is even more 
true of a blank composition than of a molded record composition. 
because with a molded record composition gas bubbles might 
exist below the surface without doing harm. whereas, with oa 
blank composition if bubbles existed below the surface, they might 
be disclosed during the shaving of the blank or during the for- 
mation of the record. This freedom from decomposition products 
is not a new characteris ition. It 














ic of my improved compo: 


and has been a desirable and necessary characteristic in a blank 


composition; but in making a satisfactory molded record com- 
position the problem to be solved was to produce a composition 
in which this desirable property of the blank composition would 
be retained. In other words, viewing my improved composition 
as consisting of the old blank composition moditied by the addi- 
tion of a new ingredient added in a new way to produce new 
results, the problem was to so modify the blank composition that 
while obtaining new results necessary in the molded record art, 
T should still retain the desirable characteristics which the blank 
composition itself possesses. 
Q.6. The patent in suit p. 1, lines 30-52) states: 
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“It should be of excessively fine texture or grain, so 
as not to produce extraneous sounds when the repro- 
ducer rubs over it.” 

On this point, Messrs. Macdonald and Thornberry testify that 
from their observations, there is no difference between the blank 
~ composition and a composition employing a substantial amount 
of carnauba wax, as described in the patent in suit. Do you agree 
with them? 

A. 1 do. I do not claim that the smoothness of record sur- 
face is a new’characteristic of my improved composition. It was ro 
w not necessary to improve the record surface, because the surface 
of the ordinary blank composition is very smooth. The problem 
was to produce a composition which, while it should have the 
desirable properties necessary in the molded record art, should 
retain the smooth surface of the blank composition. Many in- 
gredients might be used which would add hardness to the com- 
position and make the resulting records more durable, but it wa 
a difficult matter to strike the exact composition that should have 
é all the additional properties that are important in the molded 
record art, while still retaining the desirable properties that were 20 
known in the manufacture of compositions for phonograr 
~ blanks. Mr, Edi 
record compos ore my invention, suggested the 
: possibility of using as ingredients for hardening materials. rela- 
tively y substances like chalk or fine precipitates. While 
f these materials would harden the composition, 
| they would make the surface rough, 








m has given a good deal of thought to molded 
ions, and be 























. The patent in suit (p. 1, lines 5. 
“It should be very hard when set, so to reduce 
| : Wear as much as possible, due to the tracking of the re- 30 
producer.” 
Messrs. Macdenald and Thornberry both admit that when 
even a relatively small percentage of carnauba wax is used, the 








—_s 


wearing qualities of the records are very perceptibly increased. I 
suppose you agree with them on this point? 

a. Yes, do. Mr, Macdonald, however, is not, I think quite 
right in his explanation of the cause for the increased durability. 
As T understand his testimony, he believes that when carnauba 
wax is introduced at a high temperature it merely mak 
= position harder and therefore more durable. My experiments 40 
have shown me that durability of the record surface is due more 
to the torighness of the material rather than to its hardness. I 
found that when the carnauba is added at a low temperature it 
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makes the composition considerably harder than when added at 
a high temperature. ‘This “is stated in the patent page 2, lines 
1o1-107._ When the carnauba is added at a high temperature, 
chemical reactions take place, which toughen the composition and 
increase its durability. 

Q.8. ‘The patent (p. 1, lines 53-69) states: 

“It should have the capacity of passing from the 
liquid to the solid state through an intermediate con- 
dition of gradually-reduced plasticity, to thereby en- 
able the duplicate to shrink internally amd toward the 
surface, so as not to clear the mold until quite hard, 
to thereby preserve the record, instead of chilling very 
rapidly at the surface to form a relatively hard film, 
which tends to shrink away from the mold even when 
the mass of the material is still molten, since I find that 
materials having this latter characteristic are not suit- 
able for the purpose. owing to the danger of the rec- 
ord-surface being injured under the effect of the un- 
equal chilling.” 

Messrs. Macdonald and Thornberry as to this point, state that 
they observed no difference between the composition employ- 
ing a very substantial amy~_ °° ~-tretha and the ordinary blank 
composition. Do you agree with them? 

A. Yes. I think they are correct. The particular phenomena 
which takes place during the setting and contraction of my im- 
proved composition, except possibly in degree, are those which 
attend the setting and contraction of the blank composition. 

Q.9. Are you familiar with the art of making phonograph 
blanks as well as the art of making molded records? 

A. Yes, I have been in close touch with both arts since their 
inception. Phonograph blanks, exactly as they are now made, 
have been so manufactured for more than ten years and their 
composition has been used since 1888 or 1889. I have frequently 
witnessed the manufacture of phonograph blanks, and have been 
often consulted as an expert where difficulties have been met 
with, 

Q. 10. Having reference to these phenomena attending the 
setting and shrinkage of your improved composition, as well as 
the prior blank composition, are they of equal importance in 
the two arts, namely, in the manufacture of molded records and 
in the manufacture of phonograph blanks? 

A. No, I do not consider that they are of equal importance. In 
the manufacture of molded records, it is absolutely necessary that 
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the material should set and become hard while in contact with 
the mold, so that the record will retain its form in the minutest 
detail and that then the material should shrink away from the 
mold, so as to permit the removal of the record. But, in the 
manufacture of blanks it is quite unimportant whether the ma- 
rw terial shrinks away from the mold or not, before it is entirely 
+ hard, because in the manufacture of blanks it is always the prac- 
tice to shave them off before they are used. As a matter of fact, 
in blank manufacture, the blanks are forcibly pulled out of the 
molds while they are hot and still sticky and a very rough surface 10 
results. The difference between the molded record art and the 
blank art is that with the former the surface must be entirely 
finished while in the mold, whereas, with the latter, the surface is | 
always finished by shaving after removal from the mold. There- 
fore, these phenomena regarding setting and shrinking are ab- 
solutely necessary in the molded record art, whereas so far as the 
blank art is concerned, the ideal composition would be one which, 
after it had set, would shrink away from the mold while its 
d surface was still more or less soft and plastic, in order that the | 
operations might be performed with greater rapidity. In other 20 
words, in the blank art, the particular phenomena under con- 
- sideration make it necessary to forcibly remove the blank from 
the mold in order to save time in manufacture, : 
Q. 11. Do you agree with Messrs. Macdonald and Thornberry 
| that the two compositions are the same in respect to the statement 
in the patent in suit (p. 1, lines 69-71) tha 
“Tt should not be sticky or tenacious so as to adhere 














to the mold when set. even to the smallest extent. 
A, No, I do not agree with them. In this respect the peculiar 

property of the carnauba composition is that it stays in contact 30 

L with the mold for a considerable longer time than the blank com- 
position, so that when the material leaves the mold, its tempera- 

- ture is considerably lower than is the case with the blank com- 
position. Since its temperature is lower, the record surface is 
harder, so that there is less danger of the material sticking to the 

| mold than with the blank composition. Furthermore. since the 
carnauba composition is perceptibly tougher than the blank com- 
position, it is enabled to detach itself freely from the mold with 
lass danger of any part of the surface being torn off. T have made 
~ many thousand experiments with the blar 














composition and. y 
the carnauba composition and 1 have satisfied myself that in this 
respect the carnauba composition is decidedly superior to the 
blank composition. Of course, it is possible by exericsing great 
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care to obtain reasonably satisfactory results with the blank com- 
position, so far as this particular point is concerned, but under 
the conditions of commercial manufacture the percentage of dis- 
cards with the blank composition due to sticking to the molds | 
would be considerably greater than with the carnauba eomposi- 
tion operated under the same conditions, | 

Q.12. Have you made any experiments recently with the . 
blank composition and with the carnauba composition to deter- 
mine the correctness of the view expressed in your last answer? 

to. A. Ihave. I had made under my direct supervision and ob- 
servation about one hundred records from each of several com- 
positions, including the ordinary blank composition and that of 
the patent in suit, as well as a composition employing the per- 
centage of carnauba wax used by defendant, and also the pat- 
ented composition foamed off at a low temperature so as to avoid 
chemical reaction. All of these records were made under exactly 
the same conditions of operation and temperature as nearly as it 

| was possible to observe. 

j Q. 13. Please refer now to the point referred to in Q. 11, in 

1 20 reference to thé relative stickiness or tenacity of the patented 

composition as compared to the ordinary blank composition and 

state whether your experiments indicated any superiority of the 
| patented composition in this respect? 

A, They did show the suveriority of the patented composi- 
tion in this respect over the blank composition. All of the rec- 
ords molded from the blank composition had a more or less dull 
surface which was especially noticeable on the thick end of the 
record, which is the end which shrinks loose from the mold first. 
asarule. It was necessary for the records to be burnished with 

20 cotton a great deal longer to make them of a uniform glossy ap- 
pearance than is necessary with the patented composition, which 
in most cases requires no burnishing at all, but the record is com- te 
pleted in the mold with a smooth and brilliant surface, The ef- 
fect of this dull surface makes the reproduction sound somewhat 
rougher and less perfect than it does with the patented compo- 
sition. This fogginess of the record made of the blank com- 
position results in leaving the mold dirty, since a small part of the 
record surface is left on the mold, which necessitates more fre- 
quent cleaning than when the patented composition is used. 

4o  Q. 14. In the present development of the molded record art, 
would you consider a composition to be successful that resulted 
in the presence of a more or less foggy surface on the records 
and necessitated frequent cleaning of the molds, to which you 
have just referred? 
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- A. 1 would not. Of course, it might be possible by frequent 
BS cleaning of the molds to minimize the effect and by burnishing 
- the molded records to make them so that the fogginess would 
; not be noticed so far as the eye is concerned, yet, those records 
: which had such defects would not be perfect as compared with 
: i those made with the patented composition, so far as reproduction 
3 to the ear is concerned. 

] Q.15. Are you able to state whether this cloudy appearance 
due to the sticking of the blank composition to the mold in manu- 
. facture was developed only on a small percentage of the records, 10 
or on a considerable part of them? 

A. It was developed on nearly all of them, or in fact as far as 
I observed, on all of them. I did not pick up each record and ex- 
amine it in this respect, but in looking over them as they stood 
on the trays, they all seemed to have the foggy effect. 

Q. 16, And was this foggy effect present on the records made 
of the patented composition? . F 

A. Only in a very few instances, “ 

Q. 17. Was it present in the composition made in which the 
same percentage of carnauba was used as defendant employs? 20 

A. Not in any greater degree than the patented composition. ' 

Q. 18, And what about the compo: 
used in an uncombined state? 

A. I do not remember of noticing the effect in particular in 
this composition. This effect when it occurs on a dark composi- 
tion like that of the patent, is very much more conspicuous than 
| it is on a lighter colored composition like the blank composition 








tion where carnauba was 


| or the composition containing carnauba, which was not heated 
to a high temperature. The effect to be noticeable at ali in a 
light composition must be relatively great, and in the case of the 30 
blank composition it was very apparent and was difficult to 
i remove even when the burnishing was carried to the extent of 
injuring the surface. 
Q. 19. The patent (p. 1, lines 71-74) states: 
“Tt should be capable of shrinking away from the 








mold when quite hard by a reduction in its temperature.” 
Messrs. Macdonald and Thornberry state that so far as they 
could determine by an eye test, there was no difference in this 
v respect between the carnauba composition of your patent and 
the blank composition. Do you agree with them? 4o 
4. Substantially although as I have just pointed out. 
with the blank composition the material leaves the mold when 
_the record is at a higher temperature that with the patented com- 
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position, so that there is always danger of the material adhering 
to the mold and producing a foggy surface. If the expression 
“quite hard” means that the composition should be hard enough 
as to overcome this difficulty, then I would not agree with Messrs. 
Macdonald and Thornberry that the two compositions are the 
same, because as I have pointed out, one results in records having 
foggy or cloudy surfaces, or in which such surfaces are likely 
to occur, and the other does not. 

Q. 20. The patent states (p. 1, lines 74-76) that: 

“Tt should have a very smooth and polished surface 
so as to eliminate foreign noises, due to the tracking of 
the reproducer.” 

As a result of your experiments, did you observe any difference 
in this respect between the patented composition and the blank 
composition ? 

A, There was a difference, as I have already said. With the 
records made of the patented composition, the surface upon leav- 
ing the mold was highly polished and brilliant, whereas, with the 
blank composition, the surface was more or less cloudy and foggy, 
and required burnishing to give the polished effect. If the at- 
tempt is made to use the latter records without burnishing them, 
they would be very rough. The burnishing merely improves 
the appearance to the eye, but the reproduction is still objection- 
able and full of foreign noises. 

Q. 21. The patent (p. 1, lines 77-80) states: 

“Tt should be free fi 











om air and gas bubbles, which 
if present at the surface would destroy the commercial 
character of any duplicates containing them.” 

Do you agree with Messrs. Macdonald and Thornberry 














enn cee 


to" 


the substantial identiy of the two compositions, so far as this , 


characteristic is concerned ? 

A, Yes, each composition was equally free of gas bubbles and 
products of decomposition. 

Q. 22. The patent in suit (p. 1, lines 80-82) states: 

“Tt should shrink uniformly without warping. so as 
to be capable of effective use with standard talking- 
machines.” 

Do you agree with Messrs. Macdonald and Thornberry as to the 
identity of the two compositions in respect to this characteristic? 

A. No, from the Mank composition many records had 
to be discarded on account of warping, which made the records 
out of round and unsuitable for use on the phonograph, The 
presence of carnauba wax in the composition has the very valuable 
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‘property of producing substantially uniform shrinkage and of 
materially reducing any tendency to warping. ' 
Q, 23. Is this property of the patented composition of equal 
importance in the two arts of making molded records and making 
phonograph blanks? Z 

A. No, it is not. In making phonograph blanks, the blanks 
are allowed to season for a time before they are finished either 
on the inside or the outside, so that it becomes possible to make 
them perfectly concentric and they can be thus fitted for use with 
the phonograph. But with molded records, they cannot be thus 
seasoned, and finally finished, but have to be completely finished 
while in the mold, so that no further operations can be performed 
on them in the way of trueing ther up or making them con- 
centric. A molded record must have the capacity of shrinking 
uniformly, which is not important in the manufacture of blanks, 
nor is it realized in the blank composition. The experiments 
which I have made show that the blank composition shrinks 
irregularly and a large percentage of the records had to be dis- 
carded because they are not sufficiently concentric for use. 

Q. 24. Are you familiar with the molded records that were 
first manufactured and sold by defendants as molded records 
shortly after the Edison records were first put on the market? 

A. I saw a number of these records shortly after the Edison 
records were put on the market which were marked “Columbia’ 
records. 











- IT show you a record and ask if you can identify it as 
one of the early Columbia molded records? 
Yes, that is exactly the appearance of the records that L 
saw, to which I have referred. 

Q. 26. Can you tell from the appearance of that record whether 
it was finished completely in the mold? 

A. This record has not been finished completely in the mold. 
Tt has been cut or reamed after the material w 














cold, which is 
seen by the smooth burnished surface on the top of the ribs on 
the interior of the record. The record appears to be somewhat 
oval, as is seen by the ribs being more completely cut away on 
one side than on the opposite side. This effect is very charac- 
teristic of the blank composition and was experienced in the ex- 











periments which T made. [t. however, was overcome in a meas- 
ure by placing them on cores before they had entirely cooled, but 
even with this precaution the effects were still noticed in the 
results, 
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The record referred to by the witness is offered in 
evidence and marked “Complainant's Exhibit Early 
Columbia Molded Record.” 

_ It is admitted by Counsel for defendant that the ex- 
hibit just introduced is one of the first type of molded 
records that were put out by defendant and sold as such 
on or about March 1, 1902. 
Q. 27. Are you familiar with the fact that after the defendant | 
had been marketing molded records similar to the exhibit you } 
10 have just introduced, for a year or more, it changed the character | 
of its product by doing away with the spiral rib on the interior | 
and using concentric ribs and by making the records much darker 
than before? I 
A. Tam. I noticed a number of Columbia records in which 
these changes were made that are referred to in the question. | 
Q. 28. I show you a molded record and ask if you can iden- ! 
tify it. . { 
A. I recognize this as one of the defendant's records of the 
same type that they are now marketing, except as to the label. = 
ao When they first put out these records. the records were not 
labeled as at present. 
The exhibit referred to by the witness is offered in 
evidence and marked “Complainant’s Exhibit, Present 
Columbia Record.” 
Q. 29. Does this record indicate any superiority as to uni- 
formity of shrinkage from the first record considered? 
A. Yes, this record is much more perfect in that respect, but 
this would be expected, since I infer that it is made of the same 
composition that the defendant now uses. employing carnauba. 
30. It is admitted by counsel for defendant that the 
record last referred to by the witnes 
the records marketed by defendant, 
its present composition. 












is identical with : 





nfter the change 


Q. 30. Referring again to the patent in suit, it states (p. 1. 
lines 83-86) that: 

“It should not be affected by moisture, so as to be 

preserved in damp climates, and it should haye a high 

melting-point, 








not to soften in hot localitie 
Me Macdonald and Thornberry have expressed the view that 

40 as to this point the carnauba composition of the patent is identical 
with the blank composition. Is thi 

al. Not entirely. As regards being affected by moist air in a 

hot damp climate so as to roughen the surface, the composition 
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containing carnauba is rather superior to the blank composition. 
Tests which we have repeatedly made to determine this point 
have always shown the carnauba composition to be superior te 
the blank composition, Records were put in a box which was 
maintained at a uniform temperature of 120° F, and in the box 
was placed a vessel containing water which saturated the atmos- 
phere in the box. Then the time it took to develop a roughness 
on the surface was noted, The difference as [ remembr it was 
very marked under these conditions, Furthermore, when we were 
making the mechanically duplicated records on the blank com- 
position, many complaints came in from yarious parts of the 
country and many records were returned owing to the surface 
becoming damaged by moisture and mildew, the mildew effect 
heing such as is produced on leather in damp dark cellars. Al- 
though there have been many million records made of the pat- 
ented composition, I do not recall a single instance of this mildew 
effect taking place or of any records being returned on account of 
this defect. 

Q. 31. To what do you attribute the superiority of the car- 
nauba composition in this respect? 

al. Probably to some antiseptic quality which is imparted to 
the composition by reason of the carnauba or possibly the lamp 
black, * 

0.32. Referring again, to the fact that the campos 
not be affected by moisture, what ingredient in the compos 
is relied upon to produce this effect? 

» The hydrocarbon ingredient (i. e&. the ceresin) and the 
tba wax ingredient. _ 

33- When carnauba wax is used, is it possible to employ 
a smaller percentage of the hydrocarbon ingredient to get the 
same anti-hygroscopic effect ? 




















A. It is, but the records become rather more brittle so that it 
is necessary to ‘add su 





ient quantity of the hydrocarbon ma~ 
terial not only to assist in the prevention of the moisture effect. 
but also to soften or temper the composition. 

Q. 34. The patent states (p. 1, lines 86-90) that: 

“When hot, it should. be capable of being cleanly cut 
in reaming without dragging or chipping. so. as to pre- 
sent a smovth clean surface on the bore of the dupli- 
cate. 

Do you agree with Messrs, Macdonald and Thornberry that in 
this respect, the carnauba composition is the same as the blank 
composition? 4, Yes, essentially the same. 
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Q. 35. Is this quality of the same importance in the molded 
record art as in the blank art? 

A. It is of no importance in the blank art, because in the manu- 
facture of phonograph blanks, the latter are all reamed out on 
their interior after the material is seasoned and is entirely cold. 
Therefore, it is immaterial in the blank art whether the material 
cuts smoothly while hot, or not. In the manufacture.of molded 
records, however, it is highly important that the material should 
cut smoothly while hot, because they have to be finished or sub- 
stantially finished while still in the mold, and they stay in the 
mold only when they are in a heated condition. This peculiarity 
illustrates one of the problems met in making a successful molded 
record composition. It was necessary to make a composition 
which, while having the new properties necessary for the molded 
record art, should still retain the desirable property possessed by 
the blank composition, but not utilized in the blank art. 

Q. 36. The patent (p. 1, lines go-92) says: 

“Preferably it should be of a very dark color to per- 
mit imperfections to be better observed.” 

What is the practical commercial value of this feature in the 
molded record art? 

A. It enables the imperfections of molding to be more readily 
discovered, and that by simple eye tests, than is the case where 
records are of light color. It furthermore gives them a uniform- 
ity which is commercially desirable, since the trade prefers a uni-- 
form dark colored record. They might get a dark record one 
time and a very light on another time, if the composition were 
not made uniformly dark, As it is not possible to make them 
uniformly light without great waste of material, due to the dis- 
carding for scrap. the way to obviate this difficulty is to make 
them uniformly dark, which, as stated, possesses the additional 
advantage of permitting them to be more perfectly inspected. 

O. 37. Finally. the patent (p. 1, line 92, p. 2, line 105) states: 

“It should be perfectly amorphous and non-crystal- 
line, since the latter materials harden very quickly at the 
surface when their congealing temperature is reached 
and shrink irregularly, with the objections pointed out. 

Do you agree with Messrs. Macdonald and Thornberry that 
as to this feature, the patented carnauba composition is the same 
as the blank composition ? 

A. Essentially the same. But. here again, the problem was 
to produce a molded record composition which, while possessing 
the new features necessary in that art, should retain the desirable 
properties of the old material. 
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Q. 38. The position of defendant in this case-seems to be that 
imply in taking the old 
blank composition and adding carnauba wax to it for the purpose 
of hardening the mixture, and that since carnauba was a known 
ingredient in connection with waxes such as ozokerite and bees’ 
wax for the manufacture of record materials, no invention would 
be required on your part to produce the patented composition. 
Do you agree with this conclusion? In answering you might e: 
plain the direction of your experiments and investigations which 
led_to the production of the patented composition, 

A. When I started experimenting on making molded records 
over five years ago, I first attempted to make the records of the 
blank composition, but these attempts were not successful at that 
time. It was apparent that the molded record composition should 
be considerably harder and more durable than the blank com- 
position, and also, that we would have to pay no attention to 
the property of the blank composition so far as its peculiar fitness 
for receiving the record impression by cutting was concerned. 
‘The duplicate records as formerly made by mechanical means, 
were limited to a material which could be readily cut, and conse- 
quently, such records were more easily worn on reproduction than 
are the records as made today from the patented composition. 
My experiments were then directed toward producing a harder 
and more durable material and which at the same time would not 
have the objections which T encountered with the blank compo- 
sition in attempting to mold it. I recall that the composition 
which we called “hard regular” was tried, that is. the blank com- 
position omitting the ceresin, which is very much harder than 
the blank composition with ceresin, but this material could not be 
satisfactorily molded as it was very irregular in shrinkage, and 
shrunk loose from the mold before the record could be finished. 
Various materials were then mixed with the “hard regular” to 
try and overcome this difficulty in the matter of shrinkage with- 
out much success being attained. Among the materials experi- 














mented with, were asphalt, various varnish gums, rosin, shellac. 
carnauba wax and Florida clay mixed with the “hard regular,” 
with and without ceresin, but none of these materials at first pro- 
duced satisfactory results. In many cases. they did not satisfac- 
torily mix with the hard regular wax, and in other cases where 
they did mix, the shrinkage and molding properties were not 
favorable. I remember to have used carnauba wax in these ex- 
periments but it was not until the composition was made em- 
ploying carnauba and in which the temperature had been raised to 
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a very high degree that a successful result was obtained. I real 
ize that in the refinements of the art as practiced to-day, many 
compositions can perhaps be successfully molded, but at that time 
the one composition that stood out alone as being the only one 
which we could consider sufficiently perfect to go ahead with in 
manufacture was the composition of the patent in suit. During 
this work I made several hundred experiments trying all sorts of 
combinations and was engaged several months in the search, the 
result of which was that my investigations were narrowed down 
to the composition of the patent in suit. That was the only com- 
position that seemed to meet all the desirable peculiarities neces- 
sary in the new art, both as to its rholding properties and as to 
its properties in the final records themselves. As to the position 
of defendants, I can only say that the composition of the patent 
in suit, or the possibility of using carnauba wax in connection 
with a metallic soap mixture, was not ebyious to me. [I had no 
way of knowing that carnauba wax would properly mix with the 
metallic soap composition. I could not tell whether the carnaula 
would add desirable properties to the metallic soap composition 
without destroying its goed properties already possessed by it. 
As a matter of fact, I had heen nerfectly familiar with the prop- 
erties of carnauba for more than ten years, and if I would have 
taken anything for granted it would be that carnauba was quite 




















unsuitable for the purpove. The making of the patented compo- 
sition was effected only after many experiments were mace. 

Q. 39. The position of defendant seems to be that anyone 
seeking to make a hard composition or to harden a known com- 





position would naturally turn to carnauba wax as the proper in- 
gredient to be used. In the companion suits, Numbers 10 and 
11, based on the Macdonald patents, your note books have been 
introduced, illustrating your work in connection with the pro- 
duction of phonograph compositions from 1888 to 1895. Kindly 
refer to these note books and state what materials you were 
familiar with as a result of those experiments that you might 
have used is the only problem to be solved was the hardening 
of the blank composition? 

A. In the experiments referred to, I had occasion to test prac- 
tically all known materials, many thousand in number, whieh 
might be used in the art, and among the materials with which 
I was familiar at the date of the experiments, which resulted 
in the patented composition and which might have heen used as 
hardening ingredients, are the following: 
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Shellac, 

Myrtle wax, 
Naphtholine, 
Carnauba wax, 
Asphaltum, 

Kauri gum, 

Gum Dammar, 
Syrian asphalt, 
Hard Mexican asphalt. 
Sulphur, 

Ceresin residue, 
Paraffin residue, 
Lead palmitate, 
Lead stearate, 

Tron stearate, 
Kaolin, 

Aluminum stearate. 

Q. 40. Would any of these hardening ingredients except ca1- 
nauba be suitable for use in the molded record art? 

Al. Not as practiced to-day; what the future may bring forth 
I do not know. 

Q. 41. Then of this list of hardening ingredients, the only one 
that possesses all of the properties necessary for making a suc- 
cessful molded record composition is carnauba wax? 

A. That is correct. The recollection of my early experience 
with molding compositiens was that carnauba wax, in fact, was 
not very favorable, and it was quite by accident that the carnauba 
composition was tried at all. I remembered that it was difficult to 
moll even a blank from compositions which contained much car- 
nauba as it had such a shrinking effect as to make it very difficult 
to cast the blanks su fully. Knowing this effect of shrinkage 
which carnauba possessed, it was not considered by me a very 
premising experiment when I first tried it, and I recall that car- 
nauba was used in a number of experiments which were not very 
1. This [ attribute to the fact that with these experi- 
ments the materials were probably not heated sufficiently to 
produce the reactions. In making preliminary experiments of 
this kind; I seldom used the thermometer, excepting when making 
up a large amount, but [ usually judged the temperature more 
by the eye than hy the thermometer and could easily have made 
compositions with carnauba and not heated them a sufficient time 
to produce the reactions, and consequently in that way may have 
lost its valuable properties. 
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Q. 42. On that very point, the position of defendant seems to’ 
be that since the composition is foamed off with the carnauba at 
the same temperature that was maintained before the carnauba 
was added, the obvious thing for any one to do would be to keep 
up the temperature during the addition of carnauba. What, if 
anything, can you say on this point, as a result of your experi- 
ments? 

A. I do not consider that it would be obvious to keep up the 
temperature to the point at which the original blank composition 
was foamed off, because as a matter of fact in making experi- 
ments in which the blank composition is used, some regular stock 
blank composition is usually melted and requires no foaming off, 
and if mixtures are to be made they may be made as soon as the 
wax is melted sufficiently for them to mix. On the contrary, the 
average experimenter would be careful not to overheat such a 
mixture, especially if he’ saw that if he did a reaction was going 
on which might convey to him the impression that the materials 
were decomposing, And these reactions do go on for a consider- 
able period of time, generally from one to five hours, and unless 
a person knew in advance that these reactions were going to pro- 
duce some change in the material that would be faverabie, he 
would, I believe not use a high temperature, and if he did use a 
hight temperature, and observed that decomposition was taking 
place, I believe he would reduce the heat or possibly start over 
again under the belief that he had spoiled the experiment. As a 
matter of fact, although I have made a great number of experi- 
jon to a 











ments in this art, the expedient of heating the comp: 
high temperature and maintaining it at a high temperature until 
all reactions had ceased, was the result of an accident, due to the 
fact that I left a batch of the composition in a heated condition 
and during my absence the temperature increased so that when | 
returned the reactions had taken place. When I examined this 
accidently-made composition, 1 found that I had discovered the 





exact material that | had been looking for. 

Q. 43. Please examine the patents which have been granted in 
this art, and point out the materials mentioned therein as suit- 
able for the manufacture of phonograph records, indicating 
specifically any materials or combination of materials that may 
have been suggested prior to your patent for the manufacture 
of molded records? 

A. L have examined the several patents granted in this art up 
to the date of the application for the patent in suit, and find that 
they disclose the following ingredients or compositions for use 
in the manufacture of phonograph record tablets : 
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Tinfoil and paper are referred to in Edison patent No. 200,251 
of February roth, 1878; 
Steel and other metals referred to in patent to Reynolds, No. 
287,166 of October 23, 1883; 
= A mixture of bees’ wax and paraftine is referred to in the 
ees patent to Bell & Tainter, No. 341.214 of May 4th, 1886; 


Iron is referred to in the patent to Tainter, No. 341,287 of 
May 4th, 1886; 
Paper parchment and metal are referred to in patent to Ber- 
~ liner No, 372.786 of November 8th, 1887: 10 
Boiled tar, pitch, resin. asphalt and dental wax are referred 
to in the patent to Herrington, No. 392.953 of November 13th, 
1888 ; 
A mixture. of carnauba and bees’ wax or ceresin wax, of paraf- 
fine, or bay-wax is referred to in patent to Tainter No. 393,190 
of November 20, 1888; 
Metallic soaps are referred to in patent to Edison No. 393.968 
of December 4th, 1888; 
hed Celluloid, glue. wax. molasses, pitch and asphalt, or two or = 
more of such materials in combination, and particularly a mixture 20 
of celluloid, molasses and Bees’ wax are referred to in patent to 
Herrington No. 397.856 of February 12th, 1889; - 
Wax, resin, pitch, celluloid. glue and rubber are referred to 
in patents to Herrington, No. 399.264 of March 12th, 1889, and 
No. 399.265 of March 12th, 1889: 
A mixture of stearic acid and ceresin is referred to in patent 
tu Edison No. 400,648 of April 2d, 1889. In this patent the 
stearic acid is referred to as a “desirable hardening material.” 
Metallic soaps are referred to in patent to Edison No. 400.649 
of April 2d, 1889. The patent also refers to the use of a wax 30 
or a combination of waxes. 
A mixture of oleate of lead and palmitate of magnesium is 
referred to in patent to Edison No. 400.650 of April 2d, 1880. 
A hard metallic soap is referred to in patent to Edison No. 
406,370 of July oth, 18890; 
Hard metallic soaps are referred to in patent to Edison No. 
e 406,371 of July oth. 1889. This patent states that the surface 
may be softened by applying to the same a weak alkaline solution 
or even moistening the same with water, I recall the experiments 
mentioned in this patent very well, the idea being to make it 40 
possible to remove a continuous shaving. The special surface 
treatment seemed to make the material slightly cohesive, but it 
did not toughen it in the sense that I use the word in my patent, 
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i. ¢., having the capacity to resist wear. The patent also refers 
to the production of “tough films upon the surface of the blanks 
by applying to the same gum balata dissolved in bisulfid of carbon, 
or gun cotton dissolved in amyl acetate, or glue, dissolved in 
water; 

Stearate of soda as a suitable material for the surface coating 
of a composite blank is disclosed in Edison patent No. 406,576 
of July oth, 1889, The patent describes an inner or body layer 
formed of natural asphalts, asphalt pitch and hard coal tar pitch. 
To permit the latter to shrink out of the molds into which it is 
poured, the patent suggests the addition of 5 to 6 per cent. of 
carnauba wax, that is referred to as a material which in cooling 
shrinks or contracts greatly. Finally, the patent suggests that 
in order that the asphalt may be made limpid enough so as to 
pour readily into the molds, it may be admixed with a small 
quantity of Japan wax or ozokerite or with crude petroleum, 
turpentine, melted rosin, or tar; 

A composition of stearate of soda and oleate of alumina for 
the outer or surface coating of a phonograph blank, and an inner 
or body coating ef hard rubber or ebonite. are desclosed in patent 
to Edison No. 414,759 of November 12th, 1889; 

Ozokerite is referred to as the outer or surface coating of a 
composite record in the patent to Tainter No. 421.450 of Feb- 
ruary 18th, 18go, the inner layer or support being a paper tube. 
The patentee suggests the possibility of mixing the ozokerite with 
“bees’ wax, carnauba wax and others.” It further 

“In forming a tablet-with ozokerite wax it is ad- 
vantageous to concentrate the crude wax by the ap- 
plication of heat until it loses from ten to thirty per 
cent. of its weight, which renders it much more suitable 
for the purposes of the invention. After concentration 
by boiling it becomes harder and tougher, changing in 
color from a brownish black to a deep black. It is then 
applied in a thin layer or coating to the foundation of 
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paper or other material, and on cooling is turned down 
until a perfectly smooth surface is obtained. 

In heating the ozokerite wax a high temperature is 
necessary. in order to produce the concentration desired. 
At 250° Fahrenheit the vaporization proceeds very 
slowly, and it is customary to employ a temperature of 
400° Fahrenheit and upward. The duration of the 
treatment will, of course, depend on the temperature 
employed.” ' 
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As is well known, ozokerite is impure or unrefined ceresin. 
This is always contaminated with a considerable proportion of 
volatile constituents, which make it soft and under the effect of 
heat, these volatile constituents are driven off, so that the material 
more closely resembles ceresin. Ceresin is harder and tougher 
than ozokerite, even when the latter is concentrated as described 
in this patent, Continued heating of ceresin does not increase its 
toughness, because there are no more volatile constituents to be 
driven off, but such treatment actually makes the material softer, 
since it tends to split up the hydrocarbons of which it is formed. 

Metallic oleates and stearates, such as oleates and stearates of 
lead, magnesium and aluminum, are described in Edison patent 
No, 430,274 of June 17th, 1890. The patent states that these 
metallic soaps “may be employed alone, or mixed with other ma- 
terials, such as Waxes, resins, or gums.” 

Plaster-of-Paris, sealing wax, a mixture of shellac and sand, 
or shellac and sawdust, and asphalt, are suggested as materials 
from which to form the base or support of a composite record 
in Edison patent No, 430.570 of June 17th. 1890; 

-\ mixture of gutta percha and resin to be applied to a founda- 
tion tube of mtislin or paper is suggested in patent to Heysinger, 
No. 440,135 of November rith, 1890. The same composition is 
described in patent to Heysinger No. 460,338 of September 29th, 
18o1, which in additien refers to hardening the mixture by the 
employment of more or less starch, or by a solution of chloride 
of zinc. The patent also suggests a mixture of gutta percha and 














aresin soap. It also suggests that linseed’oil may be used as one 
of the in: 
gutta percha. 

Soiled tar, pitch, resin, asphalt, and dental wax are suggested 
in patent to Herrington, No, 464,476 of December 1, 1891. 

Wax, resin, and Plaster-of-Paris are suggested in patent to 
Edison No. 484.582 of October 18th, 1892. This is the first pat= 
ent that refers specifically to the casting of molded records, but 
obviously the materials suggested are unsuited for the practice of 
the art at the present time. 

-\ mixture of asphalt and Japan wax is suggested in the patent 
son No, 488.191 of December 20th, 1892. 

Ozokerite wax applied to a foundation of paper is suggested 
in patent to Wassenich, No, 305,910 of October 3d. 1893. 

Celluloid is suggested in the patent to Lioret, No. 528,273 of 
October 3oth. 1894. This patent describes a duplicating process 
in which a heated blank is expanded outwardly into contact with 
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the mold, instead of being cast therein, as in the modern molded 
record art. 

Hard rubber and ceilulcid are suggested in patent to Berliner, 
No. 548,623 of October 29th, 1895. 

Sealing wax is suggested in patent to Berliner, No. 36.1586 of 
July 28th, 1896. 

‘Lhe ordinary blank composition consisting of a mixture of 
stearic acid, stearate of soda, stearate of aluminum and ceresin, 
is suggested in patent to Macdonald No, 606,725 of July 5th, 

ro 1898. This blank composition was the development of my ex- 
perimental work largely under Mr, Edison's direction in 1888 
and 1889, and was put.on the market in this country by the Edi- 
son Manufacturing Company and the Edison Phonograph Works 
as early as 1889, or more than seven years before the application 
for this patent was filed. Since 1889 all phonograph blanks have 
been made of this composition. 

Cellulose and yulcanized rubber are disclosed in the patent to 
Lambert No. 645,920 of March 20th; 1900. 

Celluloid is referred to in patent to Stevens, No. 650,431 of “* 

‘ 20 May 29th, tgoo. \ 

Vulcanite and celluloid are referred to in patent to Wolcott, 
No. 630.739 of May 29th, 1g00. 

Celluloid, a mixture of Wax and rosin, water-glass, plaster-of- 
Paris, starch and bees’ wax and rosin, are materials which are 
referred to for the manufacture of molded records in patent to 
Capps. No, 666.493 of January 22nd, 1901. 

A mixture of metallic soap and ceresin is described in patent 
to Edison No. 667.202 of February 3th, 1901. This is the or- 
dinary blank composition ; 

3o A mixture of stearate of soda, palmitate of soda. stearate of. 
lead, oleate of lead, colophany or rosin, and ceresin, is disclosed 
in my patent No. 676,111 dtaed June trth, 1901; 

A mixture of stearic acid and ceresin is suggested in reissue 
patents to Macdonald No. 12095 and 12096 of March roth. 1903. 
These patents also refer generally to soap mixtures, which would 
include the ordinary blank composition. These patents describe 
the manufacture of molded records. ‘ 

A mixture of pyroxyline, camphor and a suitable adilterating 
pigment. such as zine, white kaolin, baryta, magnesium, red lead 

4o or colored mineral earth, for the manufacture of molded records « 

by a casting process is suggested in the patent to Petit, No. 683.- 
- 979. dated October 8th, 1901. which also refers to the formation \ 
of a surface coating of celluloid or pyroxyline composition, ! 
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Substantially the same materials are suggested in the patent to 
Petit, No. 689,117 of December 17th, 1901, except that for the 
formation of the surface coating, gelatine, lac, glue, gum, and co- 
lodion are suggested. In this latter patent to Petit, the process 
is one in which a blank is expanded in contact with the mold, and 
is not cast as in the modern art. 

A large variety of materials and compositions for the manu- 
facture of molded records made, however, by an expanded pro- 
cess are suggested in patent No. 73,204 to Ediscn of November 
rth, 1902. These are the following: 

+ (a) Asphalt, 

(b) Stearic acid, or stearate of soda, mixed with chalk, 
slake lime, or lamp black, 

(c) Sealing wax or shellac, mixed with chalk, 

(d) Polished ebonite, 

(e) Vulcanized hard rubber, 

(f) Celluloid, 

(g) Glue, either alone or mixed with chalk. : 

A mixture of bees’ wax and rosin is suggested in patent to 
Jones, No, 727,960 of May 12th, 1903, as a blank composition. 

In the examination which I have made above, I think I have 
included all the American patents in this art in which materials 
or compositions are suggested as suitable for the manufacture of 
blanks or for the manufacture of molded records. ~ In none of 
these patents is there a recognition of the special conditions of the 
art. or of the desirable properties which a suitable molded record 
composition should possess. Nor is any composition described 
which T would consider as suitable for the manufacture of molded 
records, except in a very crude and ineffective way. 

QO. 44. Of the many suggested ingredients for use in the manu- 
facture of phonograph records that you found in the patents in 
this art, what ingredients would be suitable for addition to the 
ordinary blank material. if the only thing that had to be done was 
to increase its hardness? 


, 











al. The following are the materials which might be suitable 
for hardening ingredients : 
Carnauba -wax, 
Asphalt, 
Metallic soap, 
Celluloid, 
Glue, 
Resins, 
Magnesium Palmitate, 
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Gun cotton, 

Ebonite, 
Lead stearate, 
Magnesium stearate, 
Aluminum stearate, 
Plaster-of-Paris, 
Shellac, 

Sand, 

Sawdust, 

Gutta Percha, 
Sealing wax, . 
Stearate of soda, 
Vulcanite, 
Chromatized gelatine, 
Rosin, 

Colodion, 

Chalk, 

Slake lime, 

Lamp black. 


Q. 45. Please state how many of these ingredients contd he 
actually used as an addition to the blank composition for the 
purpose of producing a satisfactory composition for the molded 
record art? A. Carnauba wax. 

Q. 46. Why could not the others be used? 

A. Because some of the materials, such as asphalt, celluloid. 
gun cotton, glue, ebonite, vulcanite, chromotized gelatine, and 
colodion, would not form a homogeneous mixture. Others, such 
as rosin, gutta percha. sealing wax, resins and shellac, and metallic 
soaps, like magnesium palmitate, magnesium stearate, aluminum 
stearate, and lead stearate, would not convey the proper proper- 
ties of shrinkage necessary in this art. Stearate of soda, though 
possible as a hardening ingredient if added to the blank com- 
position, is undesirable for the reason that it would make the 
material hygroscopic and would not resist wear effectively, 
Still others, such as sand, sawdust, chalk, plaster-of-Paris, lamp 
black and slake lime, might be mixed in the form of a fine 
ground powder, and would have a hardening effect, but the re- 
sulting surface would be too rough for the proper reproduction 
of the sound record. 

Q. 47. Referring now to prior patents, which specially describe 
compositions for use in the molded record art, I first direct your 
attention to the Edison patents of February 5th, rgct, Nos. 
667,202 and 667,662 respectively, and ask if the compositions 
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described therein are suitable for the art and if not in what re- 
spects they would be unfitted therefor? * : 

al. The compositions referred to in the patents are in one case 
a mixture of melten metallic soaps, and in the other case a mix- 
ture of a metallic soap or combination of several soaps, to which 
has been added a material not affected by water, such as ceresin. 
‘The latter material corresponds with the blank composition, to 
which I have already referred, and is not a suitable material for 
the practice of this art for the reasons which I have already given 
in detail, The blank composition is too soft and as I have already 
explained, does not possess the proper requirements as to shrink- 
age. A metallic soap without ceresin is equally unsuitable, be- 
cause of its improper shrinkage, and further, because it would be 
very hygroscopic. 

Q. 48. Having reference to your own patent No. 676,111, 
dated June 11th, 1901, is this composition suitable for the molded 
record art? 

Al. The composition referred to in patent No, 676,111, is a 
mixture of stearate and palmitate. of soda, stearate and palmi- 





tate of lead, oleate of lead, colophony and ceresin. This com- 
position was made for the purpose of molding records there- 
from, but owing to its peculiar properties of solidifying, I was 
not able to utilize it for that purpose, although it made very good 
material for blanks, owing to its perfect homogeneity, the ma- 








terial being so free from crystalline structure that it was tran: 
parent or nearly transparent. It had the desirable properties of 
wearing well, but it could not be successfully molded, as a record, 
although it would be molded for use as a blank. The material had 
the property of shrinking away from the mold before the mass 
had become sufficiently hard to retain its shape. That is, the 
outer layer or the layer next to the bore of the mold would 
become hard enough to leave the mold whn the interior was still 
almost fluid, so that when the attempt was made to ream it the 
record invariably turned in the mold, The material furthermore, 
Was very tough while warm, which made the reaming operation 
quite difficult, and when in a molten condition and at a tempera- 
ture at which the molding operations were performed, the ma- 
terial was rather viseid and did not flow well into the indentations 
of the mold, so as to take a sharp impression. 

Q. 49. \m [ to understand from this patent that you did not 
take up, as a matter of course, the blank composition with the 
idea of modifying it, so as to fit it more perfectly for the molded 
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record art, but that you attempted to make a completely new 
composition for that art? 

A, That is correct. My knowledge of what had been done in 
the way of experimenting on molded records by Mr. Edison and 
Dr. Schultz-Berge, his assistant, using the regular blank com- 
position and other compositions, led me to believe that it 
was not a desirable substance to work with, and I tried 
many other compositions before trying the blank composi- 
tion at all. One of these compositions was that ‘which is 
mentioned in the patent referred to in your last question. It 
was not until I had failed in making an entirely new composi- 
tion suitable for the practice of this art that I came to a full 
realization of the desirable properties possessed by the blank 
composition and concluded that if it were properly altered to 
suit the new conditions, it might be used. As I have previously 
testified, I did not succeed in imparting to the blank compositon 
the desirable new properties which it should have without de- 
stroying any of the desirable properties which it already pos- 
sessed, until the composition of the patent in suit was accidently 
discovered. 

Q. 50. Please refer now to the two Macdonala reissue patents 
of March 10, 1903, No, 12095 and 12096 respectively, and state 
whether the compositions -referred to therein are suitable for the 
practice of the molded record art? 

A. In these patents a composition of stearic acid and ceresin 
is mentioned, and such a composition is not suitable for the prac- 
tice of this art, for the reasons, first, it cannot be practically 
molded ; second, it does not have the required wearing properties ; 
and third, the material is not sufficiently coherent to leave the 
mold clean, which would result in a foggy surface on the record. 
Possibly, in these patents, the patentee may have had the blank 
composition in mind, as he refers to “the composition at present 
employed” and if this is so, I have already pointed out the un- 
desirable properties of that composition for this art. 

Q. 51. Kindly consider the patent to Petit, No. 683,979, dated 
October 8th, r901, which refers to making molded records and 
state whether the composition referred to is suitable for the 
practice of the art? 

A. In the patent referred to in your question, the composition 
mentioned, is pyroxylin and camphor, mixed with a quantity of 
pigments, such as zinc and kaolin and baryta, magnesium, red 
lead, colored mineral earth, or similar suitable materials. I do 


























not consider that this composition would be suitable for the prac- 
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wy tice of this art even to the slightest extent by a casting process 

* as deseribed by this patentee. All modern molded records are 

sh now made by casting processes. This material does not become 

ag * sulficiently fluid to lend itself to a casting process. Furthermore, 

a the material would not present a sufficiently smooth surface to 

Le produce the perfect results which are necessary in this art, and 


the composition, on account of the volatile constituent (camphor), 
a: would change considerably after the record had been made, which 
would cause it to become distorted and with a roughened sur- 
% face. Furthermore, this composition would not lend itself well 10 
ais to the manufacturing operation, as it would be difficult to remove 








ul from the mold by the method of shrinkage and longitudinal ex- 
ak traction, If sufficient pressure were used with the composition, 
s it might possibly be molded, but this is not the present practice 
ly of the art, which requires a composition that can be perfectly cast. 
my Furthermore, this would be a very expensive composition and 
a even if it could be practiced successfully it would not be de- 
* sirable because the operations would be so slow and tedious. The 
ly > art requires a composition which can be molded rapidly. 
Q. 52. Kindly consider the patent to Petit, No, 689,117, dated 20 

tS Decesiber 17th, toot, and state whether this patent describes a 
te composition or material that would be suitable for the practice 
he of the art by a casting process? , 

in al, The patent referred to in your question mentions a com- 


position of celluloid, which is practically the same as that men- 
tioned in my last answer, and is open to the 
addition to the celluloid composition, mention is made of a sur- 
face film composed of gelatine, lac, glue, gum, colodion, or 
similar material. These materials are also open to the same 
objections as celluloid. 30 
Q. 33. Kindly refer to Edison patent No. 713.209. dated No- 
vember rth, 1902, and state whether you find this patent, 
suitable compositions or materials for the practice in the molded 
record art by a casting process? 
ed al. The patent referred to in your question refers to the fol- 
Wing materials or compositions : 
(1) Asphalt, 
(2) Stearic acid or stearate of soda, mixed with chalk, 
slake lime, or lamp black, 
(3) Resins, such as sealing wax or shellac, mixed with 4° 
chalk, 
(4) Polished ebonite, 
(5) Vulcanized hard rubber, 





me objections. In 
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(6) Celluloid, 
(7) Glue, either alone or mixed with chalk. 

Taking these materials in the order which I have given them— 
(1) Asphalt has the objections of being unmoldable; that is to 
say, it does not have the proper condition of shrinkage that would 
‘ enable it to be gotten out of the mold. 
| (2) Stearic actl, or stearate of soda, mixed with fine precipi- 

tates, such as chalk, slake-lime or lamp black, would not be suit- 

able, because I find such mixtures are too rough for the purpose of 
10 reproducing sound records and this material will have the objec- 
tions of warping and irregular shrinkage, to which [ have pre- 
viously referred in connection with the blank composition. 

(3) Resins, such as sealing wax or shellac mixed with chalk, 
cannot be molded by the casting process, as practiced in this art. 
for the reasons that they stick to the mold and do not have 
sufficient contraction to be removed therefrom. 

(4) Ebonite is not suitable, because it does not become fluid 
enough to cast. 

(5) Vulcanized hard rubber would have the same objection ~ 
20 as ebonite. 










































(6) Celluloid has the objections pointed out in connection 
with the Petit patents. 

(7) Glue alone. or mixed with chalk, is too sticky and cannot 
be removed from the mold, Furthermore, if it could be removed 
from the mold, it would net be suitable on account of it being 


susceptible to atmospheric moisture and 
case of mixtures of glue and chalk, they w 
the proper reproduction of sound records. 


also warps, and in the 








suld be too rough for 


Q. 54. Are your criticisms of the materials mentioned by Mr. 
3° Edison in his patent based on the actual knowledge of experi- 
ments with these specific compositions or materials, or are they é 
based on your general familiarity with the art? 

A. They are based on my knowledge as derived from witness- 
ing experiments made by Mr. Edison and his assistants and from 
experiments which I have made myself. 

Q. 55. Are you able to state of your own knowledge whether 
Mr. Edison at any time ever attempted to solve the problem of 
producing a satisfactory molded record composition suitable for 
this art? 

49) A. Yes, I recollect that as far back as 1889. Mr. Edison made 
many experiments in attempts to mold duplicate sound record 
In connection with these experiments, I made a number of com- 
positions and witnessed the molding operations with them, but 
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the results were never considered successful. I know that Mr. 
Edison worked for several years on this problem, during which 


time the molds were as perfect as they are now and the blank . 


ce mposition as now known was fully understood. The important 
problem was to produce a satisfactory composition. 

Q, 36. Will you please explain in very general language the 
“evelopment of the commercial molded record art? 

1, [ entered the Edison Laboratory in the fall of 1887. At 
that time there were two talking machines on the market, one the 
Ldison Phonograph, which was manufactured by the Edison 
Mhonegraph Works, and was later sold through the North 
\merican Phonograph Company, and the other the Graphophone, 
which was manufactured by the American Graphophone Com- 
pany and was later also controlled by the North American Phono- 
graph Company. The Edison phonograph in those days was a 
crude and imperfect machine as compared with the perfected in- 
struments of the present date, but it contained the germ of the 
modern phonograph. More particularly, it made use of a blank 
that was in appearance, practically identical with modern blanks 
although the composition was relatively soft and sticky. The 
compusition used was composed of a mixture of ceresin and 
carnauba wax. Improvements were made very rapidly, so that 
hy 1890 the phonograph was a very perfect instrument and con- 
tained practically all the features of the modern machine. The 
graphophone, on the other hand, was a very different machine 
from the modern graphophone, and made use of a blank a little 
ever an inch in diameter and about six inches long and was 
formed of a paper tube coated with a mixture, as | now recall, 
composed largely of ozocerite. No change was made in the 
graphophone blanks so long the the original form of machine was 
tined. Sometime in 1888, I developed the modern blank com- 
position cons free stearic acid, stearate of soda, stearate 
of alumina and ceresin, from which all Edison blanks have been 
made from 1889 onwards, up to the present time. This com- 
position was an enormous improvement over compositions for- 
erly used, and made the Edison Phonograph a much better 
machine than the graphophone. From that time onwards, for 
several years, very few, if any, graphophones were used, as they 
appeared to have been entirely displaced by the Edison phono- 
graphs. At first, the phonograph was used largely for dictation 
purposes, but gradually a demand was created for musical rec- 
ovds, from six to a dozen being made at the same time by the 
. band or orchestra, singing or playing simultaneously into a 
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number of phonographs, so that the songs would be directly 
recorded on the blank of each. Later, the records were duplicated 
mechanically, by taking an original record and obtaining a 
duplication therefrom by transferring devices, whereby the re- 


producer engaging the original or master would actuate a re-. 


cording stylus, so as to cause the latter to cut a copy of the record 
upon a blank. But these operations were slow, and since the 
original or master reeord would become quickly worn out, the 
quality of the duplicates was poor. About the year 1900, at Mr. 
Edison's request, I took up the work of developing a suitable 
duplicating process in collaboration with Mr, Walter H. Miller. 
This was very difficult work, since the conditions were new and 
we were dealing with an exceedingly delicate proposition, but we 
were quite successful, so that from the time the molded records 
were first put on the market by the National Phonograph Com- 
pany on February tst, 1902, until the present time, there have 
been no changes in the operation except the special refinements 
which would naturally come after several years commercial ex- 
perience. Concurrently with our experiments in the develop- 
ments of a suitable process, I myself, was working on the com- 
position of the patent in suit, concerning which I have already 
testified. In my opinion, if that composition had not been in- 
vented, the melded record ‘art would have been seriously handi- 
capped. Many millions of records have been made the 
National Phonograph Company of the patented composition, 

Adjournmed to Wednesday, February 20th, 1907, at 10:30 
A.M. 








Orance, N. J., Feb. 20, 1907. 

Met pursuant to adjournment. 

Present—Counsel as before. 

Examination by Mr. AYLSWORTH is continued. 

Q. 57. Will you produce a copy of the patent covering the 
process referred to in your last answer as having been developed 
by Mr. Miller and yourself? 

A. I produce a copy of this patent, which was granted October 
Ist, 1901, and numbered 683,615. 

Q. 58.. Referring now to the experiments which you state were 
made for the purpose of comparing the patented compusition 
with certain other compositions, and referred to in answer to 
Q. 12, when were those experiments made? 

A. In the latter part of December and during the first two 
weeks in January last. 
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Q. 59. Were these experiments observed by any one except 
yourself? ‘ 

A, Yes, they were witnessed by Messrs. Holden, and Dodd, 
as to the making of the composition, and by Messrs. Holden and 
Nehr, as to the molding of the records from the composition; 
the inspection was witnessed by Messrs. Holden, Sturms and 
Payne. Of course, the actual molding of the records and the 
inspection was done by operators in the factory who regularly 
do that work. 

Q. 60. Please explain now what particular compositions were 
made for the purpose of these experiments, giving the ingre- 
dients, temperatures, and methods of manufacture in each case? 

A. The following compositions were made; designated re- 
spectively, A, B, C, D, and E: 

Composition A is the composition of the patent, omitting the 
ceresin and carnauba and lamp black ingredients. This com- 
position is what is known in the factory as “hard regular,” and 
it was made to use as a basis for forming the other compositions, 
B, C, D, and E. 

Composition B is a recording blank or tablet composition ; 
that is to say, the composition of the patent, less the carnauba 
and lamp: black ingredients, it differing from A in, that it con- 
tains ceresin. 

Composition C is composition A plus both ceresin and car- 
nauba wax in the proportions of the patent in suit and is in all 
respects the same as the patent in suit with the exception of the 
omission of the lamp black, and the temperature of making 
the wax was kept low, the temperature not exceeding 320° F., 
at which temperature no reactions appear to take place as evi- 
denced by foaming. 

Composition D is composition A to which carnauba and cere- 
sin are added in substantially the proportions used by defendant 
and at the temperatures practiced by defendant, which was prac- 
tically the same as that of the Aylsworth patent, the only dif- 
ference being a somewhat smaller percentage of carnauba than 
that mentioned in the patent, 

Composition E is composition A with carnauba, ceresin and 
lamp black in the proportions of the patent, and formed by the 
same methods as mentioned in the patent so as to produce the 
reactions between the carnauba and the balance of the composi- 
tion. 

The carnauba wax used in these experiments was the regular 
article of commerce which had been previously washed with boil- 
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ing water; then, after separating from the water, it was heated 
to drive off any contained water and then filtered. In order to 
supply enough material to fill the dipping tank with each experi- 
ment, it was necessary to make in all about 1600 pounds of com- 
position A, the base composition from which the others were 


t formed. Each separate experiment required about 450 pounds. i 
lt This composition A was thoroughly foamed off at 440° F. before 3 
ft} filtering. It took about an hour to foam off the material so that 
1| it became perfectly free from scum or foam. After filtering, the 


10 material was poured in pans and cakes formed of it, which were 
marked by Mr. Holden and myself. This material was set aside 
to be used for the compounding of the four compositions used 
in the experiment. The proportions of the ingredients used in 
forming composition A were— 

800 Ibs, stearic acid, 

3616 grams of Caustic soda, 

1400 grams of sheet aluminum, 

172 Ibs. of sal-soda, . 

These materials were mixed in the same manner as described in 
the patent and are in the same proportions with the exception of 
the omission of ceresin, carnauba and lamp black, The material 
was made in two lots, using the same charge and proceeding in 
the same manner with each lot. 

Composition B was formed by taking 450 pounds of composi- 
tion A, and adding thereto 94 pounds of ceresin. Composition 
A was first melted at a temperature raised to 390° F. when the 
94 pounds of ceresin was added, and the temperature increased 
to 440° F. and filtered. No foaming whatever took place. The 
composition was started at ro A. M. December 28th, 1906, and | 
was finished on the same day at 1.30 P. M. The congealing point | 
was tested by Mr. Dodd and was found to be 290° F, After fil- | 
tering the wax was transferred to the dipping tank and the tem- } 
perature allowed to fall at 290° F. and the dipping started. 93 
records were dipped, and each record was allowed to stand on | 





en 


the cores for about two hours. They were then set aside to be 
put through the finishing operation and the regular factory in- 
spection, which was done on the following day, the results of 
which and of the other composition which were made are tabu- 
lated on one sheet for purposes of comporison, which tabulation 
will follow after the description of the balance of the composi- 
tion. The molding was done under the personal supervision of 
Mr. Nehr, Mr. Holden and myself witnessing them." The finish- 
ing and part of the inspection were done in Mr. Sturm’s Depart- 
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ment; the final inspection was done in Mr, Payne’s Department. 
‘The other compositions, namely C, D and E, were molded fin- 
ished and inspected in the same manner and by the same opera- 
tors, as was done with composition B. 


Composition “C.” 


433.1 Ibs. of composition “B” (which contains 
358.3 Ibs. of composition A, 
74.8 “ “ ceresin) 


was melted and brought to 330° F. and 72.5 of the purified car- 
nauba before mentioned was added, which brought the tempera- 
ture down to 310° F. The temperature was then raised to 320° 
F, and held for a short time. The total time for making the com- 
position from start to finish was about four hours. The congeal- 
ing point was regulated by Mr. Dodd’ to make it exactly the same 
as with composition B, namely 290° F. iter filtering the wax 
was transferred to the dipping tank and 65 records were molded 
under practiclly the same conditions as were maintained with the 
molding of composition B. These recorcls were set aside to be 
finished in the same manner as compasition B, : 


Composition D. 


412.5 lbs. of composition A is melted and brought to 400° F. 
and 57.6 lbs of the purified carnauba was added and the tempera- 
ture then raised to 460° F., and held at this temperature for two 
hours before adding ceresin, 70.5 pounds of which material and 
pounds of lamp black were then added and the temperature main- 
tained at about 460° until all foaming ceased, which took about 
514 hours from the time the carnauba wax was added. Foam- 


Io 


30 


ing began to form soon after the carnauba was melted, and the _ 


foam raised to a height of 5 inches over the surface of the com- 
position so that there was a continuous formation of foam and 
ebullition of gas for nearly four hours. It ceased to foam while 
the temperature was still maintained at 460° and the temperature 


even raised higher than 460° toward the end without producing ~ 


more foaming. The congealing point of this composition was 

regulated by Mr. Dodd to 290° the same as in the other composi- 

tions. The material was filtered and transferred to the dipping 

tank and 95 records molded under practically identical conditions 
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as Compositions B and C. They were finished and inspected 
under the same conditions and by the same operators as those 
made from compositions B and C. 


Composition E. 


Composition E was formed by heating that which was left of 
composition C to the temperatures of the patent and adding 
thereto the lamp black in the proportions of the patent. In other 
words composition E is absolutely identical with composition C 
excepting what physical changes may have taken place by reason 
of the high heat and the reactions consequent to the high heat. 
The batch was started at 9.25 A. M. January 3d, 1907, and at 
10 A, M. the temperature was 450°. The foaming began as soon 
as the temperature got over 400° and soon raised to a height of 
about six inches over the surface of the composition. At 1.35 
P. M. the wax was still foaming strongly and at 2 P. M. foaming 
had Practically ceased. The congealing point was then regulated 
to 290° the same as in the other compositions, and the composi- 
tion was molded, finished and inspected in the same manner and 
by the same operators as in compositions B,C and D. 86 records 
were molded from this cqmposition, 


Tabulated results of the four experiments, B, C, D and E, are as 


follows: 

No. Cracked Chipped Blow Broken Not round % 

Molded & Edges Holes in & Good Good 
Broken handling Run Out 

B 93 10 6° 5 2 56 14 15 
Cc 65 17 re 8 ° 23 10 15.4. 
D 95 18 8 4 ° 35 30 31.6 
E 86 x 7 4 ° 40 28 32.5 


Q. 61. Am I correct in understanding that as to the four com- 
positions referred to in your last answer, composition B, is the 
ordinary blank composition, which you have frequently referred 
to; composition C is the exact composition of the patent made at 
a low heat insufficient to effect chemical reaction; composition D 
is the composition used by defendant, being that of the patent 
with a smaller amount of carnauba wax, and composition E is 
that of the patent mace at a high temperature? 

A. You are correct. 
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Q. 62. In answer to Q. 60, you refer to “dipping.” What 1s 
this operation? 

A. By “dipping,” I mean the molding or casting of the record. 

Q. 63. Having reference to the table which you give at the ens 
of your answer to Q. 60, do I understand that this is based en- 
tirely on your own observations, or is it based on the reports of 
others? 

aA. It is based partly on my own observation and partly on 
the reports of Messrs, Sturms and Payne. I personally witnessed 
together with Mr. Holden, the finishing operations and the first 
inspections. Also, most of the molding operations in each case. 

Q. 64. Do I understand correctly that the figures given in the 
first column of this table represent all of the records molded fronr 
the several compositions? 

A. No, these were not all of the records molded of the several 
compositions. As a matter of fact of composition B, 103 records 
were molded and ten were rejected for defects which were not 
due to the composition, and in composition C, 1o1 were molded 
and thirty-six were rejected for defects not due to the composi- 
tion, and in composition D, 99 were molded and four were re- 
jected for defects not due to the composition, and in composition 
E, 103 were molded and 17 were rejected for defects not due to 
the composition, e 

Q. 65. What were these defects that you say were not due to 
the composition and because of which certain of the records were 
rejected? 

A. They were defects which are known as “rings;” that is, 
concentric lines formed around the surfaces of the records, due 
to the speed at which the mold was lowered into the wax com- 
position, Another defect was wax chips, which is caused by 
little particles of wax, breaking off from the record at the ends, 
usually in withdrawing from the mold; these being electrical 
are frequently attracted inside the mold and stick on the surface 
uf the mold leaving an imperfection. Another defect is what we 
called “bruised ;” this is due to mechanical injury to the record 
surface, due to handling. Dirty mold, another defect, would 
ordinarily be due to the composition, but in these experiments it 
Was thought best to have the mold cleaned wherever they showed 
ay smeary appearance, as this could be done readily with any 
composition. Another defect is “surface scratches,” which is 
‘lue to withdrawing the record from the mold and may occur with 
any composition. = 

Q. 66, Suppose these records had not been rejected because of 
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these defects, would the result have been substantially different 
from that shown in your table? 

A. If these defects had been counted it would not have ma- 
terially changed the percentages shown in the table. * 

Q. 67. Having reference now to this table, and taking up the 
first reason for rejection, namely, “Cracked and Broken,” what 
connection is there between this matter and the several composi- 
tions? 

A, It indicates brittleness, but of course the records lost from 

10 this cause are not due entirely to the composition, as there are 
always from any composition losses from this cause which will 
vary considerably, but in the case of an extremely brittle com- 
position, of course the losses on this account would be very 

{ marked, 
Q. 68. What about the defect of “Chipped Edges”? 
A. The brittleness of the composition would cause chipped 
! edges to take place more in one case than in another; that is to 
say if there were great difference in the brittleness of the material, 
there might be more chipped edges than would be the case with 


a ee ome eae 


+ 7 20 a softer, tougher material. In this respect also, the handling of 
Hl the records would cause chipped edges without regard to the 
} composition. 


Q. 69, Now please consider the question of “Blow Holes” and 
state what bearing, if any, this has upon the composition? 
A. “Blow holes” are ordinarily present in a small degree in 
the best compositions obtainable, due to mechanical agitation of 
the material, but if the composition contains much decomposable 
| material, so that it was constantly giving off gas, in that case 
| ~ there would result blow holes in the records, directly due to the 
| 30 composition. In these results, however, while we have counted 

the blow holes as a defect due to the composition, yet, their pro- 


portions is in only one case large enough to be attributable to the § 
composition. With this composition, the temperature was pur- | 


there were some decomposition products which gave off a little 
gas during the molding operation. This is Composition C. } 
Q. 70. Now take up the next defect, namely “Broken in Hand- i 

| ling,” and state what, if any, bearing this has on the composition? 
r A, The losses in this case were only 2 in composition B, and : 


| 
| 

ur " posely kept very low in making the composition and possibly 
| 
| 


yj 4° they were purely accidental and had nothing to do with the com- t 
| position. They are included here merely to account for the 
\ record. 


Q.71. Now consider the final defect, namely “Not round and 
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un Out” and state what these expressions mean and what bear- 
ing, if any, they have on the respective compositions? 

_L. These defects are due to warping and is a property in- 
herent in the composition. The particular kind of warping, which 
1s called “not round” means an eccentric or slightly oval record, 
and that which is called “run outs” is an uneven warping which 
(listorts the record groove and tends to cause the reproducing 
stylus to jump from one record groove to another. 

‘O. 72. As I understand this table then, the two principal 
slefeets which are encountered in molded record compositions 
relite first to warping or irregularities in shrinkage, and second 
tw brittleness. Is this correct? A. Yes. 

Q. 73. Is it a fact that under commercial operations with the 
pattented composition only about 32% of good records are 
secured ? 

<1. No, in commercial operations, we get a considerably larger 
percentage of good records, but in order to make comparison, 
which would be as fair to one composition as to another, we put 
these through a more rigid inspection as to defects than would 
le practiced in commercial work. We put them through the 
same sort of inspection which we give our regular composition, 
when any change is made therein as to altering percentages. It 
is also the same inspection which we make for our molded 
masters. 

Q. 74. Was the inspection the same with one composition as 
with the others? 

-1. It was exactly the same in each case. 

Q.75. Were the results which you obtained with each of these 
compositions substantially what you would have expected to 
obtain from your experience in this art? 

«tl. The general trend of the result is substantially what I 
would expect, although in the case of composition B the results 
Were hetter-than I had expected to get. In fact in the earlier 
thiys or stages of the molded record art, we were not able to get 
anything like as good a result with the blank composition. The 
results that we got in these experiments with the blank composi- 
tn are due to the fact that at the present time the art is so well 
known that it becomes possible to mold almost any sompositon 
with at least some degree of success. 

0.76, Would it be a fair statement of your opinion based 
sHpon your experience in this art, to say that at the present time 
when the art has been developed to a high state of perfection, 
with the patented composition the percentage of good records 
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would, be at least twice as high as with the blank composition 
molded under the same conditions? 
A. Yes, as to the percentage passable if we consider the de- 
! s fects as noted in the table; but in addition to these defects, the 
quality of the records produced by the blank composition was 
inferior to that produced in the other or patented composition, 
~ because of a persistent foggy surface which these records made > 
from the blank composition have, which though it disappeared 
| : on burnishing, left what we call a bad surface, and we would 
10 not use a composition which would give this defect even though 
it were perfect in every other respect as to its molding property. 
i Q. 77. Then, as I understand it, if in addition to the difficul- 
| ties which arise in the molding operation, we consider the char- . 
acter or quality of the record surface the percentage of good 
records which can be molded from the patented composition is 
more than twice as great as can be molded from the blank com- 
position under the same circumstances ? 
A. Yes, that is correct. i 
Q. 78. It appears from this table which we are discussing that » 
20 so far as concerns the results, which relate to the molding proper- 
ties of the several compositions, there is no substantial difference . | 
between the composition containing the proportion of carnauba, 
specified in the patent in suit, or the somewhat smaller proportion 
of carnauba used by defendant. Is this correct? 
A. Yes, that is correct, there is practically no difference. 
Q.79. Would: there be substantially any difference in the 
quality or character of the records made from the two composi- 
| tions? 
A, There would be a slight difference as to the number of 
{| F go times they could be reproduced without wearing out, but other- 
| wise there would be no difference. The patented composition 
| would be somewhat more durable. 
Adjourned to Thursday, February 21st, 1907. at 10.30 A. M. 











Oraner, N. J., February 21, 1907. 
Met pursuant to adjournment. , 
l = Present—Counsel as before. 
i : 4a CROSS-EXAMINATION, by Mr. Masste: . 


| Defendant's counsel enters timely objection to the 
statement by complainant’s counsel in questions 38. 39 
and 42, as to defendant's contentions in this case. Com- 
plainant’s statements may, or may not, be correct. 
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aQ. 80. Does the presence in the metallic soap composition, 
jor instance, your “hard regular,” of the wax-like compound 


ether obtained from carnauba wax, render the composition more 
jumpid ? 

1, Interpreting the word “limpidity” as meaning more mobile 

.y tnid, the addition of the carnauba wax and waxlike ether con- 
tamed therein and produced by reactions that take place during 
the making of the wax composition does increase the limpidity to 
, perceptible extent; that is to say, perceptible not to the eye 
direct, but by the aid of physical instruments, such as a viscousity 
meter, 
), $1. Your answer is not quite responsive to my question. 
If you add carnauba to what you have been calling your “blank 
© mpesition,” but do not employ the temperature .called for by 
the patent in suit, am I correct in understanding, first, that in 
yeur opinion the wax-like ethers are not produced; and if I am 
correet, would the presence of the thus unmodified carnauba in- 
evease the limpidity ? 

Al. In my opinion if the carnauba wax is added to the blank 
composition and the temperature kept down to about 300°, there 

sould not be additional wax-like-ethers formed, other than those 
contained in the carnauba wax. The composition in this case 
would be more fluid or limpid than the blank composition. In 
ther words, whether the composition was heated during the 
manufacture of the wax to the high or low temperature would 
wit materially affect the limpidity or fluidity of the composition. 
+Q. 82. Are you familiar with the composition set forth in the 
Macdonald patent No. 606,725 of July 5, 1898, and of Macdonald 
patent No. 626,709 of June 13th, 1899, which have been offered 
mm evidence by defendant ? 

-!. Yes, I am familiar with these patents and recognize them 
a+ the ones involved in the companion suits. I was familiar with 
‘“e compositions therein disclosed a long time before the dates of 
‘ve applications for those patents. = 

All but the word “yes” objected to as volunteered. 
tO. 83. Have you ever added carnauba wax to that Mac- 
‘nal composition, with the temperature called for by the second 
“tucdonald patent referred to, and also, with a lower temperature 
*fabout 300° F.; and if you have done so, what did you observe 
“ith regard to limpidity as compared to the limpidity of the same 

‘omposition without any carnauba? 

Mr. Dyer—I assume that by the expression “Mac- 
donald composition” counsel intends to refer only to the 
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“composition of the Macdonald patents.’ Otherwise, 
the expression is believed to be misnomer. 

A. I have tried the experiments of adding carnauba was to 
our blank composition, which is essentially the same as the com- 
position referred to in the Macdonald patent, both heated to a 
temperature of about 300° and to a temperature of about 460°, 
and the limpidity I believe in either case will be the same. “But I 
have not made accurate limpidity or viscousity tests on these two 
compositions for comparison, I have made the limpidity tests on 
the composition containing carnauba heated at the low tempera- 
ture in comparison to the same composition plus lamp black and 
heated to the high temperature, and in this case the limpidity of 
the composition containing lamp black was just about the same as 
the blank composition containing no carnauba, and the composi- 
tion’ containing carnauba and not containing lamp black and 
heated at the low temperature was more fluid than either of the 
other compositions. The presence of the lamp black reduces the 
limpidity to a slight extent so as to just about neutralize the in- 
creased limpidity, due to adding carnauba. 

+Q.84. What is the effect, as regards limpidity, of adding 
ceresin to a metallic soap composition, containing no carnauba? 

A. It would have the effect of increasing the limpidity. 

#Q. 85. How do you know this and when did you first ascer- 
tain the fact? 

A. At the time the experiments were being made on the record 
composition. At that time, I did not test them with any form 
ofa viscosity meter, but just by noting the results of molding the 
composition, ; 

+Q. 86. When did you first ascertain from literature or other- 
wise that carnauba wax when molten is more limpid than the 
metallic soap composition at the same temperature, and that the 
presence of carnauba increases the limpidity? 

A. I do not recall just when I made this observation, except- 
ing that I do remember that when making the experiments this 
property was recognized by me as being a desirable thing in 
compositions. : 

+Q. 87. Is it not a fact that the property of being comparatively 
very limpid, that is, non-viscous, when molten is inherent in car- 
nauba; and whenever carnauba was melted and cooked with 
other less limpid compositions the result of increased limpidity 
would always take place? 

A, No, it is not a fact that it could be mixed with any sub- 
stance or composition, and result in increased limpidity; for 
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instance, if carnauba wax is mixed with a composition contain- 
ing an excess of caustic soda, or other alkali, the alkali would 
combine with the carnauba wax and result in a viscid mass, and 
if the caustic soda were in a sufficient amount, there might be a 
material which could not be used at all without charring. A 
composition of this sort might be made in the following manner : 

Paraffin or ceresin might have added thereto say—20% of 
stearic acid, and say—3 times as much caustic soda as would be 
necessary to completely saponify the 20% of stearic acid, leaving 
therein a large excess of caustic soda; then if carnauba wax were 
added the soda combining with the carnauba would result in a 
more viscid composition. Carnauba wax considered alone, or 
admixed with materials whereby no combination, such as I have 
just illustrated takes place, would naturally result in increased 
limpidity, providing the substance with which it was mixed 
was in itself more viscid than the carnauba wax. 

+Q.88. How long have you been familiar with the fact, from 
literature or otherwise, that molten carnauba is comparatively 
very limpid, and that it mixes readily with wax-like compositions 


(metallic soaps or otherwise) provided there be not an excess: 


of alkali present in the mixture? 

A, From literature I have not been aware of these facts; my 
personal observations with-carnauba wax since the early days of 
experimenting with wax-like compositions have taught me that 
it was when molten, quite limpid, but as to its being miscible with 
all wax-like compositions my earlier experiments have taught 
me that it is not miscible with all wax-like compositions. There 
are many cases which I can recall where experiments were 
actually made where carnauba wax is not miscible with such 
wax-like compositions, instances of this being attempts to mix 
carnauba with shellac, with certain asphalts, with certain metallic 
soaps, such as resinate of magnesia, resinate of lime and many 
other substances. The fact that asphalt does not mix with 
stearate of soda would lead to a serious doubt as to whether 
carnauba wax would mix with stearate of soda. Asphalt, how- 
ever, will mix with other true vegetable waxes and some forms of 
asphalt will mix with carnauba wax. These things have to be 
all determined by experiment. : 

+Q. 89. Are resinate of magnesia and resinate of lime fusible? 

A. Yes, at quite a high temperature. 

+Q. 90. What was the specific gravity of each of the two com- 
positions whose limpidity you compared as stated in answer to 
Q. 4, or at least how did they compare as to specific gravity ? 
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A. I have not as yet made a specific gravity test, although | 
expect to make one. My tests were made with a simple form of 
viscosity meter, as I have already described. 

*Q. 91. If you will, I should be glad if you would ascertain the 
specific gravity of a composition produced in accordance with the 
two Macdonald patents of 1898 and ‘gg respectively, named in 
+Q. 82; the specific gravity of carnauba; and the specific gravity 
of the first-named composition containing carnauba in the 
amounts used by defendants? For the purpose of this determina- 
tion, my recollection is that you have obtained some specimens of 
the special records produced by our witness Thornberry. 

By Mr. Dyer—Perhaps it might be well to state on 
the record what has already been explained to counsel 
for defendant. The purpose of the present deposition 
of Mr. Aylsworth is to obtain his opinions concerning 
the statements of his patent as well as to testify to cer- 
tain facts. Later it is proposed to have him testify in 
reply to the depositions of defendant's experts Holton, 
Cameron and ‘Munroe. In the interval the tests re- 
quested by counsel for defendant can be made as well as 
any other tests or experiments that counsel may re- 
quest. 

*Q. 92. In answer to Q.5 you refer to “decomposition pro- 
ducts” etc., what ingredient, or what step, in the patent in suit 
removes or prevents the presence of decomposition products ? 

A, Selection of the different ingredients. purifying the same 
by washing and by filtration and filtvation of the resulting compo- 
sition. Of course if the materials were not pure, the high heat 
would eliminate the cause of gas bubbles, 

4Q. 93. “Selection of materials’—suppose the materials had 
been absolutely purified, and the resulting composition has been 
properly filtered, and the high heat has been employed, the omis- 








sion of what ingredient or ingredients from those entering into . 


the composition of the patent in suit, would result in the presence 
of decomposition products ? 

A. As [ understand your question you mean that if any one 
of the ingredients had been omitted, you would still have a 
product free of decomposition products, provided the precau- 
tions noted in my previous answer had been followed. On this 
assumption, I answer—yes. 

+Q.94. Then. the freedom from decomposition products is due 
entirely to the purity of the ingredients the carefulness of manip- 
ulations and the high temperature? E 
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arhough I A. Yes, to these and to prolonged heating at a high tempera- 
nple form of ture. I would state, however, that if the ingredients were all pure 
and free from the causes of decomposition products, that the high 
ascertain the temperature would be unnecessary. 
nce with the +Q.95. As a matter of fact, are the materials entering into 
y named in the composition of the patent in suit, if pure, “free from the 
he gravity causes of decomposition products”? By decomposition products 
aba in the in this connection, I mean deletericus products only. 
; determina- A. They would be free from the causes of decomposition 
pecimens of products, other than the products of reaction which are elim- TO 
ry. inated at a.temperature around 300°. By this [ mean the water 
to“State on and carbonic acid gas, which are expelled during the making of 
to counsel the wax. They, of course, would be objectionable products if not 
deposition removed by cooking a sufficient time at the temperature whereby 
concerning they are driven off. In the case of carnauba wax, if the tempera- 
tify to cer- ture is kept low, there would be no decomposition products 
1 tutify in evolved, but if the temperature were increased during the use of 
‘ts Holton, such material up to the neighborhood of 400°, there is evolved 
e tests re- gas which manifests itself as bubbles and foam in the material. f 
as well as These would be, of course, objectionable, but if the material were 20 
‘I may re- used at temperatures below this I do not think it could be con- 
hie sidered as containing objectionable decomposition products. 
ution pro- +Q.96. Can you answer yes or no to the question whether | 
int in suit in carrying out the manufacture of the composition of the patent 
ducts ? in suit, assuming that you have absolutely pure ingredients, and i 
the same employ filtration with utmost care, is or is not the prolonged 
'§ compo- high temperature neces: in order not to have deleterious de- 
high heat composition products? 
A. Under the conditions of purity and care which you men- 





tials had 
has been 
the omis- 


tion, I do not consider that the high temperature would be neces- 39 
sary to avoid decomposition products, but that it would be neces- 
viaes sary to make a composition having the desired properties as 
ting into described in the patent in suit as to the molding qualities. As 


Presence a matter of fact, the composition designated “C™ in answer to 
Q. 60, is such a composition in respect to the carnauba ingredient 

any one * and did not show any of the deleterious effects due to the decom- . 
have a ! position products. This composition, however, was made from 

precati; | a blank composition which had been subjected to the high tem- 

On-this | perature previous to adding the carnauba. 
wh r +Q. 97. Near the close of your answer to Q. 5, you are viewing 40 
es due your composition in suit as consisting of the old blank composi- 

manip- tion which you regard as substantially the same as what I call 


the “Macdonald composition”) “modified by the addition of a 
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new ingredient added in a new way to produce new results.” 
Assuming that the “new ingredient” is carnauba, what is the 
, “new way” in which it is added? 
> A. The “new ingredient added in the new way” as referred 
to in answer to Q. 5 is carnauba wax added to the blank composi- 
tion and heated for a sufficient time to a temperature about 450° 
to produce certain reactions, which are evidenced by a copious 
ebullition of gas and which reaction begins in the neighborhood 
of 400°, and continues for a considerable time, amounting to 
to several hours, even when the temperature is raised to 460°. If 
the temperature were maintained at a somewhat lower degree 
for example, at the point where the reaction begins to take place, 
a very much longer time would be necessary to complete the 
material. 

+Q. 98. The “new way” of adding carnauba, then, is to main- 
tain the comparatively high temperature of about 450° until the 

foaming off has practically ceased ? 
A, Yes, that is what I mean by the new way. To make this 
more clear I would state that the old way to make such mixtures 
20 was to add the ingredient to the blank composition which had 
. previously been foamed off and after a thorough mixture of the 
molten material, which in such experiments usually was done at | | 





a relatively low temperature compared to the temperature used 
in foaming off to remove decomposition products. In my ex- 
periments, in adding various substances to this composition, a 
_ temperature from 320 to 350° was generally used. At that tem- 
perature the blank composition was sufficiently fluid, and the sub- 
stances which were mixed therewith were also sufficiently fluid 
and there resulted a composition which so far as decomposition 
30 products are concerned ‘was all right for the purposes that the 
composition was intended for, and it was only quite accidently 
that the reactions which take place at higher temperatures were 
noted. 
*Q.99. What ingredient was added to the blank composition 
in the “old way”? oar 
F A. Many ingredients were used, among which were asphalt, 
shellac, resins, various gums, and hard wax-like materials, and 
also carnauba. 
*Q. 100. The “new way” of adding carnauba which consists 
‘ 40 of maintaining the high temperature for a considerable period of = 
time, results according to your opinion in (1) producing the 
compound ethers from the carnauba and the free stearic acid, 
(2) eliminating any deleterious decomposition, and (3) per- 
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mitting the process to be completed in a shorter time than if a 
lower temperature were employed. Do I correctly state your 
views; and is any other result produced ? 

aA. Yes, anssuming that the temperature is high enough tc 
cause the reactions referred. So far as any other results being 
effected than those stated in your question, I do not recall any. 

+Q. 101. Please assume for the purpose of this question, that 
the reaction between carnauba (or any ingredient thereof) and 
the free stearic acid, results in so small a product as to be 
negligible: then, would not the only results of maintaining the 10 ae 
high temperature referred to be to drive off any deleterious de- 
composition products and to expedite the completion of the 
process? 

A. If we assume that there are no compound ethers formed 
other than those contained in carnauba, or in other words, that 
there is no reaction or a purely negligible reaction between the 
carnauba wax and the free stearic acid of the composition, the 
physical properties of the composition as altered by the tempera- 
ture under this assumption must be due to something else, and the 
high heat might cause other reactions which are not known. I, 20 ; 
however, do not admit the correctness of this assumption, even 
if it were proved that there was an extremely small reaction and 
consequent product of that small reaction. It would still be } 
reasonable to believe that they might have a relatively great in- 
fluence in the physical properties of the resulting composition. 
\n example of such small reaction and great physical change due 
ty the same, is seen in the blank composition, where no carnauba 
wax is used. Here we find it necessary to add approximately 
1,10 of one per cent. of aluminum, which produces a great effect 
in the resulting composition ; namely, the prevention of ¢rystalliz~ 30 
ation. If this minute quantity of aluminum were not added, the 
composition would be utterly worthless. 

+Q. 102. Do you recall a statement in patent literature that the 
continued application of heat changes, the physical properties of 
the substance known as ozokerite, even when taken by itself, 
rendering it tougher? 

A. I recall the statement to which you refer, and I agree that 
with the substance known as ozokerite, which is the crude form 
of ceresin, that prolonged heating at a high temperature would 
tend to harden or toughen the material, for the reason that crude 40 
form of ceresin, known as ozokerite, is quite variable in its de- 
gree of hardness and toughness, due to oily components, which 
when driven off by heating to a high temperature leave the true 








Raymond R. Wile 














230 COMPLAINANT'S REBUTTAL PROOFS. 


higher hydrocarbon of ozokerite in a more pure form. On the 
contrary, ceresin which is already pure, is not so toughened hy 
prolonged heat at a high temperature, and as a matter of fact. 
ceresin which is the highly purified for of ozokerite, if heated to 
a high temperature for a considerable time, is comewhat softened 
by the procedure. 

+Q. 103. Will you please make plain what difference, if any, 





* there is between “hardness” and “toughness” in referring to these 


10 


phonograph compositions ? 

A. The term “hardness” and “toughn in a measure go to- 
gether, but it is possible to have a hard brittle substance and a 
hard tough substance. That is, one substance may be hard as 
evidenced by cutting with a knife, which removes a shaving, 
which hangs together more or less, and another substance may 
be hard and not so tough in which instance upon cutting with a 
knife, there would result a powdery shaving. The difference 
between purely a hard substance, and a hard and tough substance, 
can be noted in the composition C, as compared to composition E, 
referred to in my previous answer to Q. 60. The difference in 
this respect between these two compositions is not great, but it 
can be noticed by one skilled in exantining such compositions, and 
is also apparent by wear tests. 

*Q. 104. Comparing two such compositions, where the thread 
cut from one remains integral, while the thread from the other 
breaks up, are the two materials equally amorphous, or is not the 
latter somewhat more crystalline? 

A. No, they are equally amorphous, I should say, and [ at- 





tribute the greater toughness of one to the formation of some 
reaction product, and not to heat alone, because I had treate:l 
the blank composition at both the high and low temperatures, 
and have not noticed any increase of toughness in this composi- 
tion, due to heating to the high temperature. 

+Q. 105. In a recent answer you adduce the comparison be- 
tween composition “C” and composition “E,”” as showing that 
the latter is tougher; does a similar comparison between com- 
position “D” and composition “E” show that the latter is tougher, 
as indicated by the fewer number of broken records? 

A. I do not consider that the number of broken records would 
be an accurate indication of the difference in toughness between 
the compositions “D” and “E,” unless the collective results of 
handling many thousand records by the same operators of each 
composition could be compared. The cracked and’ broken rec- 
ords are the result of accident in handling as well as brittleness 
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of composition, and unless the very large average numbers in 
each case were compared, whereby ‘the results of accident would 
become more uniform, differences due to brittleness, would not 
be apparent. The wear test is a more accurate indication of 
toughness in these compositions. 

xQ. 106. Then, as I understand you now, the figures under 
the column “Cracked and Broken” at the end of Q. 60, are not 
reliable indications of comparative brittleness or comparative 
toughness? A. No they are not, 

Q. 107. Is the same true of the figures in the next column, 10 
“Chipped Edges’ 

A. Yes, it is true also in this column, as these defects are also 
due to a combination of causes. 

Q. 107. Are the figures in the next three columns (Blow 
Holes, Broken in Handling, Not Round and Run out) reliable 
indications of comparative brittleness or comparative tough- 
ness? * 

A. The column under the heading of “Blow Holes” has noth- 
ing to do with the question of toughness or hardness. The col- 
umn under the head of “Broken in Handling” has nothing to 20 
do with toughness; as I remember, these, two records. Under 
the column “not round and run out,” I do not consider that the 





defective ones here are an indication of toughness or brittleness, j 
but rather an indication of warpage. 
+Q. 108. Is it your belief, however, that the composition of j 


the patent in suit is tougher than the blank composition, though 
not so tough as the composition of the patent when the tem- 
perature does not exceed 306° F.? 

al. It is my belief that the composition of the patent in suit is 
both tougher and harder than the blank composition, but that it 30 
is not so hard, though tougher than the composition “C,” which 
latter composition was foamed at a low temperature. 

+Q. 109. What tests have you made as to the comparative 
toughness and as to the comparative hardness of sorepesition 
“C” and composition “E”? 

A. As to hardness, I have submitted the composition “C’ 
and composition “E” to a needle test. As to toughness, the 
Wear tests on these two compositions show more toughness in 
“E” than in “C.” : 

*Q. 110. That one sound record will endure longer under 40 
the wear test than another is due to its greater toughness, rather 
than to its greater hardness—is that your hypothesis, or is that 
a demonstrated fact? 
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A. I know it to be a fact that both toughness and hardness 
combined give the best wear. 

*Q. 111. Have you ever attempted to use the composition dis- 
closed in the Petit U. S. patent No. 683,979 referred to in your 
direct examination ; or if not, have you any information as to the 
behavior of such composition other than gained from that patent 
itself? 

A. This patent refers to molding by pressure and while I am 
familiar with some of the materials mentioned in this patent 
mixed with the molten blank composition I have never attempted 
to incorporate them all in a molten composition, such as the 
patent in suit. I am, however, familiar with the properties of 
‘the ingredients mentioned. 

+Q. 112. I show you copy of U. S. Letters Patent No. 787,001 
to Sanders, dated April r1, 1905. ‘Fhis patent names as one of 
the ingredients of the composition for sound records “natural 
oxide of iron.” Is that material in your opinion gritty; and what 
can you say as to the quality of a record made of the materials 
set forth in this Sanders patent? 

A. There are many forms of natural oxides of iron; it is my 
belief that they all of them contain gritty substances, and that a 
record produced from such a composition would be rough and 





noisy compared to a record produced with the patent composition 


of the patent in suit. 

#Q.113. You observe, do you not, that this composition of 
the Sanders patent is indicated as being for disk records, which 
are made by impressing, as you just now observed that the 
record of the Petit patent 683.979 was made by pressure? 

A, Yes, I observed that this patent refers to disk records 
formed by pressure. It is possible, however, that a mixture of 
the natural iron oxide when pressed into the record surface might 
be smoother than if the same oxide of iron were incorporated 
in a molten mixture, such as the patent in suit, 

xQ. 114. Is it a fact, speaking generally, that the presence of 
gritty substances, or relatively gritty substances, like chalk or 
fine precipitates, in a record composition that is to be used for 
casting records (as distinguished from applying pressure) does 
not give good results and is undesirable. 

A. If the substance is not sufficiently fine, so that there would 
result gritty particles in the composition, I think it would be 
undesirable, but if the precipitate is extremely fine like lamp 
black, or certain forms of precipitated iron oxide, or chalk, 
it would be desirable providing they would not separate out, due 
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to their greater specific gravity. In case of lamp black, while it 
is of higher specific gravity than the wax composition it is so 
extremely fine that it does not separate out and is not undesir- 
able. 

xQ.115. Would a person skilled in this art be liable to em- 
ploy in a composition to be used for casting sound records a 
substance that is manifestly gritty or relatively coarse in its 
particles? ‘ 

A. A person skilled in this art might experiment with such 


substances, with a composition capable of being cast but I don’t 10 


believe they would find the results sufficient to warrant the use 
of such composition. 

x+Q.116. If a person skilled in this art had your ordinary 
blank composition and wished merely to harden it, and if he had 
before him two ingredients each of which would harden the 
composition and was apparently miscible therewith, one of which 
was relatively coarse or gritty, while the other was not; to which 
do you think he would naturally first turn? 

A. If the relatively coarse and gritty substance were mis- 





cible, that is, soluble in the composition, I think he would be 29 


pretty apt to experiment on both of them before deciding. 

#Q.117, Which do you think a person of ordinary intelli- 
gence would attempt first? 

A. If he had knowledge that the gritty coarse particles would 
remain as such after mixing them, he would most probably try 
the others first. 

Answer objected to as not responsive. 

+Q. 118. Will you please specify which method you employed 
in molding the records from compositions “B,” “C," “D” and 
“Re? 

A. In all of these compositions the process described in the 
patent in suit. I have reference to the Miller and Aylsworth 
patent described in the patent in suit. 

*Q. 119. You refer to Miller & Aylsworth patent No. 683,615 
dated October 1, 1901, in which the mold is dipped into a vessel 
containing the molten composition. Is the mold heated, or at 
normal temperature at the instant it is dipped into the molten 
composition ? 

A. The mold is somewhat warmer than the normal tempera- 
ture at the instant of dipping. 

*Q. 120. I am not asking as to what the patents describe, but 
inquire about what actually took place when making the records 
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i] from compositions “B,” “C,” “D" and “E.” Was the mold 
allowed to remain in the molten material long enough to acquire 
anywhere near the temperature of that material? 

A, The mold was left in the molten material two minutes, 
during which time it does attain somewhere near the temperature 
of the molten material. 

+Q. 121. The particles of the molten material that first come 
in contact with the surface of the mold meet a surface that is 
comparatively cold, do they not? 

to. A. That is correct, compared to the temperature of the molten 
material. 

*Q. 122, Have you made any comparative tests of composi- 
tions “B," “C,” “D" and “E” by molding records in a mold that 

y was either previous to heating to about the same temperature as 

} the molten composition, or that was subsequently brought to 

about the same temperature while the composition remained in 

thé mold? 
A. IT have not, but it is my belief that the results would be 
essentially the same however they were molded, providing each 





a 


t 20 composition received exactly the same treatment. 

j Adjourned until Friday morning, February 22d, 1907, at 
10.30 A. M. 

i a 

4 

| Orance, N, J., February 25, 1907. 


Met pursuant to adjournment. 

Present—Counsel as before. 

CROSS-EXAMINATION of Mr. AYLSWORTH con- 

jo tinued. 

*Q. 123. In answer to question 8, you speak of the property 
of the composition containing carnauba, namely that after being 
cast, it does not shrink perceptibly until it is solid and compara- 

‘ tively cooled, etc. Is this a property of carnauba when existing 
alone, as well as of the composition containing carnauba? 

A. The carnauba alone would be impossible to cast success- 
fully into a record, on account of its excessive contraction and 
warping. Carnauba wax when solidifying, shrinks to such a 
large extent that fissures and cracks are formed in all directions. 

4° Especially is this true when it is suddenly solidified. I would 
expect that a mixture of carnauba wax and the blank composition, 
if the carnauba is used in considerable percentage, would develop 
extraordinary properties of shrinkage and that such mixture 
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might develop unfavorably for the purpose of casting the records. 
But. however, in experimenting it was found that the combina- 
tion of carnauba and the blank mixture gave a most favorable 
result, and did not exhibit any of the extreme properties of shrink- 
age, which are inherent in the carnauba wax alone. 

Q. 124. You evidently misunderstand my question and per- 
haps I have misunderstood your direct deposition. Am I correct 
in saying that in casting records from the composition of the 
patent in suit, the molten composition does not contract at a 
uniform rate continuously from the very moment heat is re- 
moved to the end; but remains in contact with the mold until it 
has become comparatively cool and solid, and thereafter shrinks 
radially sufficiently to clear the matrix-surface? —* 

A, What takes place in casting a record from the composition 
of the patent in suit is as follows: 

The molten material is chilled and solidifies on the surface of 
the mold, which is accomplished by either dipping the mold 
maintained at a relatively lower temperature than the composi- 
tion, or by filling the mold with the molten composition and 
allowing the mold to come to the temperature of the composition, 
and then subsequently performing the congealing operation, by 
the application of cooling agents to the exterior of the mold, in 
both cases there results a solidified layer of the composition on 
the inner surface of the mold, which remains in contact with the 
mold and does not shrink therefrom until the solidity reaches a 
certain stage. Shrinkage, however, does take place from the 
time the wax first begins to solidify, but such shrinkage does 
not result in the shrinkage of the solidified material from the 
mold, but such shrinkage takes place in other directions. In 
the case of the dipped record before mentioned, this shrinkage 
takes place from the hot and more plastic inner surface of the 
cylinder toward the mold, that is, radially outwards. And, 
the case of casting the record, whereby the mold is filled with be 
molten material, the first shrinkage takes ‘place also from the 
inner surface of the cylinder radially towards the mold. Then, 
in both cases, when the inner part has solidified to such a point 
that it tends to resist its radial outward shrinkage, the record 
begins to shrink away from the mold. 

*Q, 125. That is very clear to me now, and it applies to the 
composition of the patent in suit, which contains carnauba. Now, 
disregarding the character of the mold, and disregarding whether 
or not you will get a good sound record from carnauba, without 
any other materials added, will molten carnauba by itself behave 
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the same way after shrinkage if treated by either of the two 
methods you have just set out? 

A. I do not think that carnauba by itself will follow the exact 
phenomena of shrinkage which the blank composition and the 
patent in suit displays. As I stated before, I have always found 
it impossible to cast a record of the pure carnauba and unless that 
were done, it would be impossible to state just what would take 
place. 

«Q. 126. If the blank composition by which I understand you 
to mean the composition of the patent in suit minus the carnauba 
and lamp black, be treated in either of the two manners set out in 
your answer to Q. 124, will it behave the same way as the com- 
position of the patent in suit, as regards its shrinkage? 

A. The blank composition in its phenomena of shrinkage is 
similar to the composition of the patent in suit. By shrinkage, I 
mean shrinkage from the mold in casting or molding records. 
But there are slight differences in this, which as I have before 
testified, result in quite marked differences as to the surfac of the 
product. This I attribute to the fact that the composition of the 
patent in suit remains in contact with the mold longer, so that 
when it does shrink from the mold it is cooler and somewhat 
more coherent, which results in a cleaner molded surface. 

#Q. 127. Why does the composition of the patent in suit re- 
main in contact with the mold longer than the blank composition? 

A, Just exactly why the composition of the patent in suit 
remains in contact with the mold longer, there is nu absolute 





proof, but I attribute the phenomena as being connected in some 
way with the formation of the esters that result from the re- 
actions of the carnauba with the wax composition, 

+Q. 128. So far as you know, is there any wax composition to 
which a substantial amount (say 15%) of carnauba wax can be 
added, where the resulting composition will not present the same 
phenomena with regard to shrinkage as with the case of the 
patented composition? And, I am asking about the shrinkage 
only and not about the resultant sound record or other article. 

A. Yes, there are many such compositions that will result in 
differences in shrinkage; for instance, a composition of stearate 
of lead, which is a wax-like material, when mixed with carnauba 
has the property of such excessive shrinkage that it leaves the 
mold before the finishing operation can be performed and before 
the major part of the shrinkage has taken place. A mixture of 
carnauba, wax and asphalt, on the other hand, leaves the mold 
much slower, and in fact it is very difficult to remove a record 
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cast with carnauba and asphalt in the proportions mentioned in 
your question. In the first case, which I cited, there is so much 
shrinkage takes place after the record leaves the mold that the 
indentations become very much blurred or rendered less sharp 
than those of the matrix. 2 

xQ. 129. In +Q. 124, you name two methods of casting rec- 
ords, of which I understand the first to be that practiced by you 
in making the records from compositions “B,.”” “C,."" “D" and 
“E” as set up in your direct deposition, is the second method 
named by you in +Q. 124, substantially that disclosed in De- 
fendant's Exhibits “Macdonald Reissue patents 12,095 and 
12,096” of March 10, 1903? 

A. Yes, the method used in casting these compositions was 
the same as described in the first part of my answer to .rQ. 124, 
and the second method described is similar to the method dis- 
closed in Macdonald patent No. 12095 reissue: in both cases, 
however, the results as to shrinkage take place in the same 
manner; that is to say, as far as the casting of the record is 
con¢erned the shrinkage must take place in the same manner. 

+Q.130. The Macdonald reissue patent No. 12095 aforesaid, 
about line 77, of page 1, directs the application of cold water 
to the outside of the matrix. If the matrix contains your ordi- 
nary blank composition, or what I term the “Macdonald, com- 
position,” what effect would this external application of cold water 
have upon the outer surface or rather upon the particles of the 
molten composition that are in contact and those immediately 
adjacent to the matrix-surface? 

A. The application of cold water as you have described in 
your question would tend to produce a more amorphous layer of 
the same composition. 

+Q. 131. What effect would this applicaton of cold water upon 
the exterior convex surface have upon the consistency of that 
portion of the molten composition that is adjacent to the matrix- 
surface, that is as regards fluidity or becoming solid, etc. ? 

A. The application of cold water, as you have described in 
the question would result in solidifying the molten material onto 
the surface of the mold, and such solidification would proceed 
throughout the mass of the material. 

*Q. 132. Would the mass of the material, that is the portion 
located nearest the axis as distinguished from the portion of the 
blank composition that is adjacent to the matrix-surface, would 
that mass meantime be contracting or shrinking radially out- 
ward towards the portion already solidified by the application of 
the cold water? 
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el, Yes, it would continue to shrink radially towards the inner 
surface of the mold after it had solidified in its first stages, 
wherein it is very plastic. 

xQ. 133. If instead of adding carnauba to your blank com- 
position to obtain the specific composition set out in your patent, 
you should add Bees’ wax, would the resulting composition, if 
cast, by the dripping process, as described by you, behave in the 
same manner as to shrinkage as the carnauba composition ? 

A. The shrinkage phenomena would be similar, but, of course, 
in the case of bees’ wax the proportions would have to be smaller 
than in the case of carnauba to get relatively similar results in 
the composition. j 

+Q. 134. Why would you Have to use less bees’ wax to get re- 
latively similar results in the composition? 

A. Bees’ wax toughens the composition, but if added in as 
large a percentage as the carnauba, I think on account of its 
more sticky nature it would be not so satisfactory. 

+Q. 135. It seems then that if we employ bees’ wax instead of 
carnauba in the patented composition, we have to take less*bees’ 
wax. What effect would this smaller amount of bees’ wax have 
upon the composition with regard to limpidity, smoothness of 
texture and brilliancy of surface and hardness? 

A. It would have all of the desirable effects of the carnauba. 

+Q. 136. Would this smaller amount of bees’ wax render the 
blank composition harder? 

A, It would render the blank composition harder in the sense 
that the records would wear better than the blank composition 
without the bees’ wax. The high price of bees’ wax, however, 
has rendered it unnecessary for us to go into the merits of this 
substance very extensively. 

+Q. 137. Do you regard bees’ wax as a hardening ingredient 
for the blank composition; and if so, why did you not include 
at in the list given in answer to Q. 39? 

A. I regard bees’ wax as being a hardening substance if used 
in small quantities, in that it toughens the material, so as to 
produce a better wearing surface. It is, however, in itself not a 
hard substance in comparison with carnauba wax. As to why 
tees’ wax was not mentioned in the list you refer to, that list 
does not attempt to include all of such substances, and bees’ wax 
is one of the substances that has been overlooked in making out 
this list. 

+Q. 138. In answering Q. 16, you state that the foggy appear- 
ance or roughness, which you observe as characteristic of the 








Raymond R. Wile 
Research Lpbrary 


ds the inner 
first stages, 


blank com- 
your patent, 
npwition, if 
ehave in the 
ition? 

it, of course, 
o be smaller 
ir zesults in 


ix to get re- 


added in as 
zount of its 
x instead of 
<e less"bees’ 
3’ wax have 
oothness of 
~- 
e carnauba. 
: render the 


n the sense 
composition 
s, however, 
srits of this 


ingredient 
not include 
nee if used 
|, so as to 
itself not a 
As to why 
0, that list 
! bees’ wax 
naking out 


gy appear- 
stic of the 





JONAS W. AYLSWORTH, 239. 


records you “dipped” from the ordinary blank composition, was 
present in the records dipped from your patented composition 
(“E”) in a feiv instances only. How do you account for this 
roughness or fogginess in those few instances where you ein- 
ployéd the patented carnauba composition and the dipping pro- 
cess? 

A, They might have been due to the molds not being perfectly 
clean, and I think that explanation accounts for it, because in 
our regular manufacture of this composition, there is very seldom 
any of this foggy effect. 

«Q.139. Your explanation is a conjecture, is it not? 

A, The explanation is founded on observation, but as regards 
this particular instance, I did not investigate it so as to determine 
with exactness that such was the case. 

+*Q. 140. You have explained the absence of fogginess in the 
records dipped from the carnauba composition, by stating that 
the material does not leave the matrix-surface until it has already 
become solid and set, so that it retains a sharper and more faith- 
ful impression. In answer to +Qs. 131-132, you say that if we 
employ your blank composition and apply cold-water to the ex- 
terior of the mold, the composition in that case will become solidi- 
fied onto the surface of the mold, and the mass of the composition 
would in the meantime continue to shrink radially towards the 
surface of the mold, after it had solidified in the first stages. 
And, in answer to Q.6, you have said that the surface of the 
ordinary blank composition is “very smooth.” Are all these 
statements true and correctly stated by me; and if so, could 
you not obtain from the ordinary blank composition by applying 
cold water to the exterior of the cylinder, sound records whose 
surface would be free from cloudiness and fogginess? 

A, J have not practiced the exact method which would be in- 
volved in your question of subjecting the mold to cold water, 
but it is my opinion that if such procedure did accomplish the 
result of making the surface free frofn fogginess and a perfectly 
smooth surface, that the application of such excessive cooling 
would result in stresses in the record which would cause excessive 
warpage and possibly breakage. 

Mr. Massie—All after “cold water" objected to as 
incompetent and as volunteered. 

+Q. 141. By “runout,” one of the headings in your table in 
answer to Q. 60, do you mean that the record groove itself has 
not been retained in the cylinder; or do you mean something 
else, and if the latter, what? 
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A. By “runout” I mean a distorted groove, due to warpage; 
this may come from the record coming loose from the mold first 
on one side, and then later, from the other side, which causes the 
effect of one side being contracted more than the other side, and 
this leaves the record groove somewhat curved or out of its true 
course. 

*Q.142. That is, instead of the successive convolutions of 
the record-groove constituting a perfect helix, with the same dis- 
tance between the convolutions, some of the latter are shifted 
longitudinally of the cylinder, and lie too near to (or to far away 
from) the next convolution? 

A. Not exactly; the effect would be more that of having on 
one part of the record, say 100 threads to the inch, and on an- 
other part of the record, say 99 threads to the inch, also various 
distortions, such as might be illustrated by the grain in a piece of 


_wood, 


*Q. 143. How many of the 56 records noted at the end of Q. 
60 as being “Not Round and Run Out” were run out only, how 
many were “not round” only, and how many were subject to both 
conditions? 

A. It is my recollection that they were approximately equal, 
although, in many cases both defects were noticed in the same 
record, These defects are so co-related that they were put under 
one heading, but if desired the number due to each effect can be 
produced. 

+Q. 144. If you can do, I would like the figures; and also the 
corresponding figures for the 23 of Formula “C,” the 35 of 
Formula “D" and the 4o of Formula “E,” that were observed to 
be “Not round and run out’? 

A. I will produce these at the next session. 

+Q. 145. Is the fact that more or less specimens from each of 
the four compositions were “cracked and broken.” or had 
“Chipped Edges,” or were “Broken in Handling’ indicative of 
any difference in the limpidity of the respective compositions 
when molten? 

A. No, these defects are more indicative of the brittleness of 
the composition, but as I have before testified those figures do 
not represent with mathematical exactness the brittleness of the 
composition, because in operations of this kind the product is 
handled during the various stages by different operators, but 
they are a very fair indication of brittleness, and if many thou- 
sand were made, whereby the human element would be averaged 
so as to become negligible, it would indicate with almost mathe- 
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matical certainty the more or less brittle nature of one composi- 
rion over the other. 

All but the word “No” objected to as volunteered. 
Q. 146. Are the facts recited in the previous question in- 
dicative of the presence of more deleterious decomposition pro- 
duets in one material than in the other? 

al. Lf there were present in the composition, deleterious sub- 
stances which would cause brittleness more in one instance than 
in another, then these results would be indicative of more dele- 
terious substances in one case than in the other. 

Answer objected to as not responsive. 

+Q. 147. Are the facts referred to in +Q. 145 indicative that 
any of the four materials has a finer texture or a smoother sur- 
face than any other or others of the four? 

A. If the fine texture is indicative of increased strength of the 
material, which I believe to be the case, these results would be 
indicative that there was a finer texture in one case than in an- 
other, As to the latter part of your question regarding the sur- 
face, these results would indicate nothing as to the surface of the 
material. 
+Q. 148. That is, the figures enquired of in rQ. 145, do not in- 
dicate that the records from one material are more free from 
fogginess than those from any other? 

A. As I have stated in my previous answer, the surface of the 
material would have no effect on the number of records “Cracked 
and Broken” or “Chipped Edges.” 

+Q. 149. Do the facts referred to in «Q. 145 give any indica- 
tion that one material is more hygroscopic than the other? 

-l. The facts referred to have no bearing on the hygroscopic 
rature of the material. 

+Q. 150. The figures under the headings referred to are to 
he attributed solely to the personal equation of the various work- 
men handling the article, and to the relative toughness and brit- 
tleness of the respective compositions ? 

A. The figures given in those columns, I should say repre- 
sented in a large measure the comparative brittleness of the vari- 
ous compositions, but that on account of the human error they 
do not indicate this with mathematical certainty; that is to say, 
«ne composition might have a few more records broken acci- 
dentally in handling than would affect the results slightly. 

+Q. 151. Of the 93 records dipped from composition “B,” 18 
were subject to the objections enquired of in +O. 145. How 
many of these mishaps were due to careless handling alone, how 
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many were due to their inherent brittleness or want of toughness 
alone, or how many were due to both factors? 

A. In the composition “B’* I know that two out of the 18 were 
broken in handling, but as to the number in this composition and 
} in the other compositions aside from these two mentioned that 
were broken, due to accident or handling, no record of the break- 








age due to handling as distinguished from that due to the brit- 
| tleness of the composition was kept. The operators, however, 
i who did the work on these records handled them all very care- 
\ , to fully and the percentage due to accidental catises was in each case 
He extremely small, 


*Q. 152. I notice of the 93 records of Composition “B,” 16 
i whose defects were not due exclusively and explicitly to careless 
1 handling, that is about 179% were cracked and broken or chipped ; 
and in the same way there were 14 of the 86 records of composi- 
| tion “E,” or 16% about. Would you assume from this that 
- composition “B" was about of the same toughness or non-brit- 
tleness as composition “E’*? 

A. While I have not figured the percentages indicated in your 
20 question, they appear to be about right and as to the brittleness 
would indicate that the composition “B" and composition “E” 

- were about equal in this respect. 
*Q. 153. Composition “D,” which you have taken as being 
substantially defendant's composition, shows 26 losses out of 95 
] records, or about 27% (as against 16% and 17% for “B” and 
“E”), although composition “D” contains both ceresin and car- 
nauba in substantial quantities. Do you conclude from this that 








a 


~ the toughness or non-brittleness of the patented composition is 
to the same quality of defendant's composition as 27% is to 
30 16%? 
Adjourned to Tuesday, February 26th, at 10 A. M. 
Orance, N. J., Feb. 26, 1907. 
Met pursuant to adjournment. 
Present—Counsel as before. 
4 CROSS-EXAMINATION of Mr. AYLSWORTH continued. 
‘i By Mr. Dyer—Counsel for defendant is informed that 
40 the matter called for in rQ. 143 and -+Q. 144 will be 
produced in connection with the depositions of other 
witnesses by whom the figures and calculations were 
made. 
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By Mr. Massie—Am I correct in understanding that 
all the figures given in the table in the answer to Q. 60 
were given to the witness by other parties, and so far 
as this witness is concerned is secondary evidence. 

By Mr. Dyer—Counsel for complainant suggests that 
the information can be obtained from the witness, rather 
than from counsel. 

+Q. 154. I call your attention to the table appearing at the end 
of your answer to Q.60. Please indicate which of these figures 
are given of your own knowledge and are not merely reports 
given to you by the various inspectors? 

A, The figures given in this table were taken from the in- 
spectors’ reports, who inspected these records without any in- 
structions as to what they were, but were told to give them the 
regular inspection, such as they give the regular work in their 
respective departments. These inspectors are skilled in this line 
of work and follow it daily. I personally witnessed the inspection 
as regards the first four columns, but those of the fifth column, 
namely “not round and run out,” which were done in Mr, Payne’s 
Department were not personally witnessed by me. I will here 
state, however, that the items of this column are usually inspected 
by Mr. Sturms, though not so strict an inspection is practiced in 
his department and since we had decided to give these records the 
final master inspection, the matter of “not round and run out” 
was omitted in Mr. Sturms’ inspection. The results of the first 
inspection were gone over very carefully by “Mr. Holden and my- 
self; that is, we examined the discarded records to see the defects. 





T also examined some of the discarded records under the column 
of “not round and run out” and satisfied myself with the correct- 
ness of the inspection, 

+Q. 155. Will you please answer «Q. 153, which is now shown 
you? 

al. In regard to this comparison which you have stated in 
+Q. 153, the apparently abnormal percentages shown between 
compositions “D™ and “E,” T should say were not altogether in 
this instance due to the brittleness of the composition, but rather 
accidental. The results of the figures, however, taken as a whole 
comparatively are additional proof to me of the properties of 
these compositions which [ know from long experience differ in 
their physical properties as to brittleness; that is. from other ex- 





periments which I have made in the past and physical tests to 
which I have subjected these compositions, that these figures are 
all in agreement with each other as to the differences in these com- 
positions. 
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+Q.156. I understand from your answer to Q. 154 that the 
results of the first four columns were gone over very carefully 
by you, to the extent that you examined the discarded records to 
see the defects. Did you likewise examine all of the records of 
the four compositions that were not discarded in order to see 
whether any of these might show defects? 

A. Yes, I looked over the finished or perfect records as well 
as the discards, and the further correctness of the inspection was 
checked by the second or final inspection in Mr. Payne's depart- 
ment, 

+Q.157. Did you take part in that second or final inspection ? 

A. Texamined some of the records to satisfy myself of the cor- 
rectness of the inspection, but did not take part in the actual in- 
spection. 

Reference to the second inspection is objected to as 
hearsay and incompetent. 

Reserving for the present the right to object to the 
table in question as being secondary evidence until after 
the inspectors have testified, defendant's counsel now 
objects to the said table as untrustworthy and mislead- 
ing, because it does not appear what number of <is- 
carded records of each kind were defective on account 
of causes not inherent in the compositions. 

Pending the introduction of the figures distinguishing 
between “Run out and not round,” defendant's counsel 
will have to withhold further examination on the tests 
made by this witnes: 

+Q. 138. Will you please describe what you did in making the 
limpidity tests referred to in answer to Q. 4, telling us for in- 
stance, which composition you tested first, how you made the 
observations, how long it tock in each case, 
of the funnel, ete. ? 

4. Ido not have the figures for the size of the funnel which 
you call for in your question, but will produce the funnel which 
{ used for your examination. What was done was the following: 

About 8 Ibs. were melted in a pot by the aid of a gas burner 
having very careful regulation, so that the temperatures could be 
maintained at the desired point. The experiments were made 
jointly by Mr. Holden and myself; Mr. Holden doing the timing 
by a watch, and I called the time of starting and time of finishing 
in each instance. In doing this the funnel was first submerged 
in the molten composition sufficient time for it to become heated 
to the temperature of the composition, then lifted out quickly and 
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emptied by inverting, and then placed so it would float on the 
composition, and the exact instant when it Hoated was called off 
to Mr. Holden, and the exact instant when the funnel disappeared 
below the surface was called off to Mr. Holden. The composition 
first tested was composition “D." These experiments were made 
with these compositions at two temperatures; that is, a temper- 
ature not far above its melting point, and at a temperature con- 
siderably higher than the melting point, so as to get the fluidity 
at different temperatures. 

+Q. 1539. The tables of this test which you have just handed 10 
me showing the different temperatures and elapsed times, from 
which you have taken the averages, show do they not, that there 
is no absolute relation, in specific instances, between the tem- 
perature and the time required for the funnel to sink; that is, 
for instance, with the first three tests with composition “D,” at 
the same temperature you get three different time periods, 1 
minute and 9 seconds, 1 minute and 24 seconds, and 1 minute 
and 11 seconds respectively,—though all were at supposedly the 
same temperature? 

A. In making determinations of this kind, it is not like work- 29 
ing with an instrument of precision, such as a micrometer, and 
there are, of course, small differences in the results, to overcome 
the effect of which a sufficiently large number were tried to strike 
a fair average. The results are on a whole more concordant and 
exact than I believed was possible. The average results I consider 
to be absolutely accurate criterions of the fluidity of the composi- 
tions at the average temperature of the experiments in each case. 
It was my intention to make these experiments more extended 
before these tables were introduced. The results are, of course, 
comparable with each other, but I expected to make a further test 30 
with the same apparatus with other fluid so as to further compare 
the fluidity of these compositions with, for instance, water as a 
standard. 

+Q. 160. There has been some discussion as to whether it is 
toughness or hardness or both, that causes the cast records to 
wear longer ; and there is some question also as to whether or not 
the continuing high temperature produces a chemical reaction; 
and concerning the efféct of the continued high temperature in 
eliminating deleterious decomposition products. But you agree 
with us, do you not, that whatever names be given and whatever 40 
scientific explanation is offered, if a substantial amount (say 
15%) of carnauba wax be added to your ordinary blank composi- 
tion (which we called “the Macdonald Composition”) and a 
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comparatively high temperature (say 430° F.) be mantained for 
a considerable time (say four or five hours), we get a composi- 
tion that is free from deleterious decomposition products; and 
we get a composition from which we can cast records that will 
wear longer, under reproduction on a phonograph, than records 
cast from the ordinary blank composition aforesaid? 

A. As to whether the composition you have described contain- 
ing about 15% of carnauba, heated to a high temperature, say 4 
or 5 hours, is entirely free from decomposition products, depends 
more on the selection of the materials and their proper filtration. 
and does not follow entirely from the method of making the com- 
position, wherein the high temperature is maintained for the time 
specified. I agree that such composition has the properties of 
wearing better than the blank composition, 1 furthermore know 
with absolute certainty that the property of better wearing is not 
due to the simple heating of the composition to the high temper- 
ature for the time mentioned, wherein there are no reactions such 
as we know take place in the composition containing carnauba, 
for the reason that the blank composition, when so heated with- 
out the carnauba does not produce the result of good wearing. 

xQ. 161. If I add to the questioning part of xQ. 160 the con- 
dition that all materials have been selected with the utmost care, 
that they have been purified as far.as as it is possible to do so, and 
that the resulting composition is filtered with utmost care, then 
will you agree to the proposition that we get a composition that is 
practically free from deleterious bodies. and that records made by 








casting therefrom will wear longer than those made from the reg- 
lar blank composition ? 

A. If the compositions are made with materials that are se- 
lected with the utmost care, I would consider that the composi- 
tions would be free from deleterious substances but whether they 
are free from deleterious substances or not would have very, little 
effect on the wear of these two compositions; that is, in every 
case in which I have experimented with the carnauba composition 
in comparison with the blank composition, the wearing of the 
composition containing the carnauba has shown up very much 
more favorably, no matter whether it was a rough experiment 
wherein the materials were not particularly selected as to freedom 
from deleterious substances, or not. 

+Q. 162. Is your answer to +Q. 161 “Yes: 
question in the affirmative? 











"do you answer the 


A. I think your question calls for an explanatory answer, such 
as I have already given, and could not be answered by simply yes 
or no. 
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xQ. 163. I will divide the same inquiry into two portions. And 
first, can you say yes or no to this question; If we exercise the 
greatest care in selecting the materials, and if we resort to filtra- 
tion with the greatest care, and if we add to your ordinary blank 
composition about 15% of carnauba wax, and maintain the mix- 
ture at a temperature of about 450° for four or five hours, will 
the resulting composition be free from deleterious bodie: Can 
you answer this question yes or no? 

A. If we select all of the materials with a view of eliminating 
deleterious substances, [ think that the resulting composition 10 
would be free from such substances unless the products of reac- 
tions might develop something injurious which to my knowledge 
does not occur; that is, does not occur and leave any delterious 
substance in the finished composition. 

Q. 164. It seems to me that you have gone out of your way 
to add to the conditions stated by me, another condition which to 
your knowledge is not present. Can you not answer the question 
yes or no? 

A. I cannot answer with such a positive answer as yes to 
this question, for the reason that absolute freedom from such 20 
deleterious substances would be impossible to attain. No mat- 
ter what care were taken in the selection of the materials there 
to do so, and is the possibility of some traces of objectionable substances being | 

care, then in the material, but I should say that it would be practically free 
sition that is from deleterious substances if such care as you mention in your } 
rls made by’ question were taken, i 
row the r +Q. 165. Then, for all pr: 
| tically, your answer to 1Q. 163 is in the affirmative? 

| A, In the practical sense, I think that is correct. 
| x«Q. 166. Second, would records molded from the composition 30 
made of the materials and in the manner stated in the Qs. 160- 
€ Very. little 164, be more durable under the wear tests, than the records made 
. from the ordinary blank composition? Can you answer this 
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:omposition question yes or no? 

ring of the A, If I understand your question correctly you ask whether or 

very much not the composition containing carnauba wax and heated to a 

exeriment temperature of 450° for four or five hours, in other words, the 

to freedom composition of the patent in suit, is more durable as to wear tests 

than the blank composition, My answer to this under the above 

interpretation of the question is most positively, yes. 40 
+Q. 167. You have correctly understood the question. I will 

now combine the two inquiries as in +Q. 160: If you take the 

materials indicated in +Qs. 160-164, and treat them as indicated 
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will the resulting composition be practically free 
i from deleterious products of decomposition, and will the records 
molded therefrom be more durable under the wear-tests? Can 
you answer this question yes or no? 

A, Assuming that the reactions between the carnauba wax and 
the material of the blank composition are entirely completed, I 
| should answer in the affirmative. 

Answer objected to as not responsive, since it as- i 
sumes that “reactions” are taking place, whereas the 
H : 10 original question (2Q. 160) is neutral as to such as- } 
w | sumption. | 

{ +Q. 168. If instead of saying that the high temperature is { 
maintained for four or five hours, we make the question more | 
specific and say that the high temperature is maintained until all 
foaming off or frothing of the carnauba composition has ceased, 
then can you answer 2Q. 167 in the affirmative? | 

A. Your amended question, substitutes a part of the evidence 
| of reaction and is otherwise the same as the first question, and 

consequently my answer would be the same, that is, yes, 4 
20 =xQ. 169. Is complainant's exhibit, Early Columbia Molded 
' Record, one whose record-groove has “run out’ as that term 
~ has been used by you 
i A. I have not examined the particular record of which you 1 
| speak, as to how much of the record-groove is run out, but I can 
i very soon determine this point by trying this record on a phono- 
graph. 

+Q. 170. IT uniers 

~ record is 











nd your testimony to be that this particular 





‘not round.” \Will you please be good enough to test 
this exhibit on a phonograph and. report whether or not its re- 
{4 20 cord-groove is “run out.” 
| : At this point a recess was taken for the purpose of 
| enabling the witness to make a test of the record in 
the presence of counsel for both parties, as requested in 
the preceding question. The witness continues his an- 
swer to the question. | 
A. Upon testing this record in the presence of counsel, I find 
this to be a.most characteristic example of both “out of round” 
and “run out.” Such a record as this one would be of no com- 
mercial value at the present day. | 
i . go *Q.171. Do I understand that the various records noted in ? 
your table at the close of your answer to Q. 60 as being not round 
and run out, were as an average no more so than this particular 
record, “Complainant's Exhibit, Early Columbia Molded Re- 
cord”? 
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A. It is my recollection that some of the records made of the 
blank composition were even worse than this one, but with the 
other compositions mentioned in the table where they were dis- 
carded for “not round” and “run out” they were not as bad as 
this one. 

Q. 172. Do you observe on this article “Complainant's Ex- 
hibit, Early Columbia Molded Records” any indications of de- 
terioration, due to hygroscopicity ? 

A. I observe on this record by holding it in the light a 
damaged surface, but whether it is due to hygroscopicity or not, 10 
I cannot state off-hand. This record has been kept in a carton 
box, which would of course protect it from damage due to hygro- 
scopicity, even if it were prone to such an effect, 

«Q. 173. Do you observe on this same exhibit any other indi- 
cation of any break-down of the material, efflourescence, moldi- 
ness, or similar injury ? 

A, I observe whitish streaks in the record-groove, which has 
the appearance of an imperfectly molded surface, but not that of 
moldiness or hygroscopicity. 

+Q.174. These “whitish streaks in the record-groove” I do 20 
not seem able to detect with my eyes; they are not very con- 
spicuous, are they? 

A. When held in the sunlight at the right angle they are quite 
conspicuous. 

+Q.175. Was this record played, that is reproduced, through- 
sat, from end to end, inthe test made just after +O. 170? 

al. It was, but [ noticed this same appearance before the test 
Was made. In fact, playing a record over would not make the 
effect noted. In a wear test a breaking-down of the record is 
neticed, but it gives a different appearance from this. 30 

+Q. 176. In listening to the reproduction of this exhibit record 
just now, did you observe whether or not the machine failed to 
reproduce the selection, or at any portion of the selection? 

A. I did ‘not notice that the machine failed to reproduce the 
record, but I did notice that the reproduction was very imperfect 
and rough. Such a record would find very few customers today; 
that is to say, in the present state of the phonograph art. 

0.177. What do you mean by “imperfect and rough?” 

Ad, I mean by “rough,” a comparatively rough surface which 
produces foreign noises, which do not form a part of the sound 40 
record. By “imperfect.” I mean the wobbly or jerky sound, due 
to the irregular or non-concentric cylinder, which is undoubtedly 
caused by the distorted record-groove. : 
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+Q. 178. Is it your testimony that the reproduction of this se- 
lection sounded wobbly to you? 
A. Yes, I could tell from listening to the record without seeing 
] it that the record was one of the kind which we call “run out.” 
+Q. 179. Is the “roughness” that you say you observe, due to 
the “not roundness” and the “run outness;” or would you attrib- 
ute it rather to the nature of the composition, the condition of the 
mold in which the record was made and the manner of making the 
record? : 
j ro A. I would consider the roughness noted as being caused by in- 
| . ferior molding properties of the composition, in other respects 
{ ‘ than the defects due to warpage. 

+Q. 180. Was the test following xQ. 170, made on a regular 
phonograph? 

A. It was made on a regular phonograph supplied with a reg- 
ular reproducer, supported not by the regular arm, but so ar- 
ranged that the reproducer could move and adapt itself to wide 
eccentricities and indicate the same by a pointer fastened thereto. 

‘ This instrument is what we call our regular thread testing instru- 
i 20 ment, and while indicating defects due to shrinkage, it also re- 
produces the record in the same manner as the regular phono- 

| graph. 

*Q 181. What sort of a horn did you use? 

A, There was no horn used in this test, the defects were suffi- 
cinetly marked to be audible without the magnifying aid of a 
horn. 
xQ. 182. The “pointer’’ fastened to the reproducer was some 

six or eight inches long, was it not? 
A, The pointer was about inches long and made of a very 
30 light strip of bamboo, and being flexible it does.not move as 1 
whole with each sound vibration, but only indicates the large ir- 
regularities, amounting to a large fraction of the circumference 
of the record-groove. This instrument exerts such light pressure 
on the record that master records from which molds are made 
can be tested on it without injury to the same. By “master rec- 
ords” I mean molded masters, from which additional molds are 
i made. 
1 p xQ. 183. Does the moving or the mere flexing of this pointer 
tend to any extent to “dampen” or retard the movements of the 
40 reproducing-stylus ? 

A, It may have some sliglit dampening effect. 

*Q. 184. What effect would this dampening effect have upon 
the audible reproduction? 
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a. If there were no irregularities such as would cause the 
needle to violently Huctuate, it would not cause any notable effect 
in the reproduction of the sound; that is to say, if the records 
were perfectly round, the reproduction would not sound wobbly 
with this instrument. 

+Q. 185. The question is repeated. 

A, The sounds would not be as loud and clear. 

«Q. 186, Are you uncertain in your own mind whether it is the 
carnauba or the lamp black, which, in your opinion, imparts anti- 
septic properties to the composition? (Q. 31.) 

A. Yes, I do not know positively whether this property is due 
to the carnauba or the lamp black, as no specific experiments were 
tried to determine this point, but the observation is based on the 
lack of complaints with the composition containing carnauba. In 
other words, we have had no complaints from this cause since 
using this composition. I should, however, after due considera- 
tion of my recollection of what was done in the early stages 
of the manufacture of the molded records and the carnauba 
composition conclude that the carnauba ingredient was chiefly 
contributory to this effect, because in the earlier records that were 
put on the market, the lamp black ingredient was not used. The 
material in this case was colored black by crude ozokerite. 

+Q. 187. If your conclusion be correct would it not follow 
that whenever carnauba is combined with these wax-like phon- 
ograph compositions, it imparts more or ,less of its antiseptic 
properties ? 








A. Yes, [would conclude thit it would contribute these effects. 
but not having tried it specifically, of course, I could not make a 
positive answer. Of course, the materials or compositions, which 
were put on the market were those made according to the patent 
in suit, and the properties noted might be contributed by the 
reactions which take place in making a composition. 

+Q. 188. So that if it should prove to be the fact that no re- 
actions take place to any appreciable degree in making the com- 
Position of the patent in suit, your present conclusions are to that 
extent to be thrown out? 

A. If such a condition were proved [ would, of course, alter 
my conclusion on this particular question of antiseptic properties. 

Q. 189. In one of the companion suits, on Macdonald patent 
No. 606,725, I think, in which the Graphophone Company is com- 
plainant, my recollection is that in testifying about records made 
from the composition which you are now terming your record 
blank composition, you stated that in the beginning, there were 
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complaints that these records were developing signs of mildew 
or mold; that you visited the customer or customers who made 
such complaints and found that, they were keeping your records 
in damp cellars; that you instructed the parties not to do th 
and that thereafter there were no further complaints on this score 
regarding the records put out by your company of that old com- 
position? I have not now before me the testimony in question: 
but would ask you if the foregoing questions are correct? 

A. I recollect the testimony to which you refer and the par- 
ticular customer referred to was a concern in Easton, Pennsyl- 
vania. There were many other complaints but they were scat- 
tered here and there all over the world. Some of the most serious 
specimens of this complaint I recollect came from Bombay, India. 
However, the disappearance of the complaints due to this defect 
came at the time the new records of the patented composition were 
put on the market. 

*Q. 190. That is to say, the former composition developed by 
you and which your company was using during the early nineties 
and before your carnauba composition was developed, whatever 
that earlier composition was, would not keep without mildewing 
unless great precautions were taken? 

A. No, that is not exactly right. The mildew effects would 
take place with those earlier compositions if such compositions 
were exposed to the germs and influences and surroundings 
which cause mildew to develop. Many records made from those 
compositions and without any special effort to protect them were 
kept for a long period of time Without developing the mildew 
effect. As a matter of fact this mildew effect was only produced 
in certain localities where the temperature conditio 
tributory causes existed. 

.¥Q. 191. Was it evident a priori before you produced your 
patented carnauba composition, that sand, sawdust, plaster-of- 
Paris etc., if added to your regular blank composition would 
tender the surface of the composition unduly rough? 

A. It is not at all apparent what the effect of a mixture of such 
substance would have in a molded record, without first trying the 
experiment. If we were dealing with a blank composition, how- 
ever, it would be very apparent that such admixtures would be 
undesirable. 

*Q. 192. That is, when you set out to develop your patented 
carnauba composition, you did not even have so much as a guess 
that the presence of sand in that composition would tend to render 
its surface rough? 
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al. Yes, I might have guessed that it would result in a rougher 
surface, but without trying the experiment I would not know aud 
furthermore, I was endeavoring to not only secure a material that 
would be hard and smooth, but also one that would have the de- 
sired molding properties, and as to whether or not these sub- 
stances would effect the molding properties favorably or other- 
wise would have to be determmed by experiment. 

+Q. 193. Do you not think that any man of ordinary intelli- 
gence, to say nothing about the persons “skilled in this art.” 
would likewise guess that sand would render the surface of your 
regular blank composition rough; and would he not also guess 
that he could not melt the sand at the temperatures that these 
other materials can stand without being fused? * 

ad, The man with ordinary intelligence might conclude that 
sand and sawdust would make a record rough,’ whereas, one 
skilled in the art might see and reason that the particles of sand 
or sawdust would not project beyond the surface of the groove 
of the record, and would on account of such reasoning try the 
experiments before discarding it. And, as to the effect of the 
melting of the same, of course, that would be obvious to any 
one who might experiment with such materials, that if sand were 
used it would be a mechanical mixture with the composition. 
However, the fact that it did not melt would not prevent one 
from trying it as a mere mechanical mixture. 

Adjourned until Wednesday morning, February 27, 1907, 10 
o'clock. : 





. J.. February 27th, 1907, 1 P. M. 
Met pursuant to adjournment. 
Present—Counsel as before. 


20 


30 F 


CROSS-EXAMINATION of Mr. AYLS\WORTH continued. * 


+Q. 194. Before you developed your patented carnauba com- 
position, was stearate of soda known to be hygroscopic? 

al, Yes, stearate of soda was known to be hygroscopic. 

Q. 193. Was it known that asphalt, gutta percha, rosin, etc., 
did not have sufficient shrinkage as compared with the compo- 
sitions suitable for molding records. 

A. It was known that asphalt, rosin and gutta percha by them- 
selves did not have sufficient shrinkage, as known by my experi- 
ence, 

+Q. 196. Do you believe that this information was known to 
other persons skilled in the art at that time? 
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aA. T have no knowledge of what was known to other persons. 

+Q. 197. What special advantages. if any, over prior com- 
positions dlces your patented carnauba composition have as ma- 
terial for original phonographs, other than greater toughness or 
hardness? 

A. I know that compositions containing carnauba were not as 
satisfactory as a recording or blank composition, for the reason 
that there was more scratchy noises in records made with the 
carnauba compositions, 

+Q. 198. What advantages, if any, does your carnauba 
patented composition have over the other earlier compositions 
for making molded cylindrical records by the process of press- 
ing? 

<1, T have not experimented with this composition using it by 
the method of molding by pressure, as stated in your question, 
and therefore can give no positive information of records made 
with this substance by that method, 

+Q. 199, What advantages, if any, does your patented car- 
nauba composition present in molding records by the process 
which is substantially set forth in the Macdonald reissue patents, 
12,095 and 12,096, in which cold, is applied to chill the casting 
from the exterior, other than greater wearing qualities? 

A, While I have not.cast records in the exact manner specified 
in the patents you refer to, the operations of this method are so 
nearly identical in principle and effect, with the methods prac- 
ticed in the Miller and Aylsworth patent named in the patent in 
. that | believe the same advantages which I have founil this 
do also take place in 

















composition to possess in the latter proce: 
the former process; and furthermore, from the character and 
appearance of the records which defendants in this suit first put 
upon the market, in which the defects noted in my previous 
testimony are apparent, that outside of wearing advantages, the 
advantages of molding with a more or less degree of freedom 
from undue warpage as compared to the blank composition is 
realized by the defendant when using the patented composition 
referred to in your question. 

Reference to the “effect” of the process inquired of 
is objected to as incompetent, because the answer states 
that the witness has not practiced that process. - 

*Q. 200. What effect with regard to hardness or toughness 
would be produced if you employed stearic acid with your regular 
blank composition (with or without lamp black), in place of car- 
nauba wax? 
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A. There is already present in the blank composition stearic 
acid in excess of that necessary to form a neutral compound with 
the basic constituents of the composition, and the effect of adding 
more stearic acid would possibly tend to harden the composition, 
hut on account of its crystalline nature, and the lack of toughen- 
ing qualities which my experience with mixtures containing more 
stearic acid; that is to say, considerable percentages more than 
already contained in the blank composition, while they would 
somewhat harden the composition, would not materially increase 
the wearing substance of the same. ¥ 

«Q. 201. Did you try this experiment? 

A. I have not tried the experiment of wear on the phono- 
graph with that composition, but I have made such composition 
and it was so apparent from the way the material acted upon cut- 
ting with a penknife that it was considered unnecessary to try it 
further. 

+Q. 202. Were you surprised at the results just referred to, 
or were these results more the nature of confirming what you 
had anticipated? 

A. The results referred to came in the regular course of ex- 
perimenting, and I do not remember that I was particularly sur- 
prised, or that I had anticipated the result. I would state right 
here that when one tries to anticipate the results of mixtures of 
organic substances he is pretty sure to miss the target in most 
cases, 

+O. 203. Am I correct in understanding that your work which 
lel up to the developing of your patent carnauba composition 
eousisted in a regular methodical examination and test of each 
and every ingredient and mixture of ingredients that seemed at 
all promising, applying to the same a similar, regular and metho- 
dical manner, all the various processes, (including temperatures ) 
that occurred to you as being promising? 

«1. [think that my work was more or less methodical. I was 
after certain properties in the composition and did not allow my- 

self to be guided altogether by theory as to the anticipated effects 
with the substances and mixtures that the same might produce, but 
rather allowed myself to be led by the actual results of experi- 
ents, and I know that in these experiments and in experiment- 
ing generally I frequently try mixtures and experiments which 
Would seem more or less absurd, if the certain (i.e. already re- 
cognized) properties of the substances were to be considered as 
imparted to. the results. 

*Q. 204. As a matter of fact, after you had produced your 
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- carnauba composition, that is after it was patented, did you at 
once desist from further experimenting; or did you complete the 
| range of examination that you had undertaken? 

A. We considered this material to fill all the requirements and 
decided to adopt it as the regular composition for the reproduc- 
tion, or rather for the molding of records, but, however, all ex- 
periments did not then cease; even up to the present time I oc- 
casionally experiment with, try and improve the record composi- 
tion, 





10 = -xQ. 205. Is your company still using the composition set forth 
in your patent in suit prepared in the manner therein described? 
. Mr. Dyer—Question is objected to as improper cro: 
examination and the witness is instructed that he need 
not answer any questions tending to disclose factory 
operations or processes. : 
| Defendant's counsel considers the instructions just 
y | given to be pretty broad. 
| A. I refuse to answer under advice of counsel. 
| +Q. 206. When you first added carnauba wax to the composi- 
1] q 20 tion described in the Macdonald patents No, 606,725 and No. i 
| 626,7¢c9, how much carnauba did you employ; what proportion? 
al. did not experiment with the composition of the Macdonald 
1 patent referred to in your question, but experimented with our | 
| regular blank composition, which is practically identical with the 
composition mentioned in the Macdonald patents, and which the 
Edison Phonograph Works had placed on the market many years 
before the applications for the Macdonald patents were fled, In 
es these experiments I used our blank composition in combination 
with carnauba wax, both at the low temperatures, which it is 
jo usual to mix, and also in the manner disclosed in the patent in 
suit, in both of which cases, entirely new compositions were i 
realized. and which had not to the best of my knowledge been 
made before. In these experiments the proportion was essen- 
tially that disclosed in the patent. I, however, experimented with 
different proportions and as a result of these experiments con- 
! sidered the proportions disclosed in the patents to be most de- 
{| sirable as to properties of the composition, aside from the matter 
of cost of the material. 
tw +Q. 207. In the first part of your answer to Q. 41, you said 
which 




















| 40 it was difficult to mold even a blank from compositio: 

i contained much carnauba. What percentage of carnauba did you 
| there refer to? 

1 . A. The mixtures which I referred to in the answer to Q. 41 
iT 
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were mixtures of carnauba wax with ceresin and bees’ wax and 
other natural waxes, and it is my recollection that when the per- 
centage exceeded 20 per cent. that the difficulties were very great, 
hut we were able to mold them, that is blanks, using as high as 
30 per cent. 

+Q, 208. Near the end of your answer to Q. 38, you say that 
(before you had produced the patented composition) you had 
heen perfectly familiar with the properties of carnauba for more 
than ten years. What were the properties of carnauba which 
were at that period well-known to you? 

A, That it one of the harder materials that is fusible and 
available for experiment, that it had very great shrinkage as 
compared with other hard substances such as shellac, rosin, copal 
gum, asphalt, ete.; that it was not miscible generally with every 
other substance, which I had available to experiment with; that 
it had the effect of communicating to such substances as it was 
miscible with, very excessive shrinkage and warpage; and also, 
that in a crude state it was more or less impure and contained 
particles of apparently powdered bark from trees and water, so 
that when melted it generally spit like grease when water is added 
to it for a short time until the water was expelled, 

«Q. 209. Were these facts known generally at that time to 
persons skilled in the art? 

A. I can only answer as to what I myself knew, but, however, 
the material was obtainable in the market and I would presume it 














would be known to others if they had experimented with it. 

«Q. 210. What was the known method, if any, of purifying 
carnauba wax ? 4 ; 

<1. In the early days we purified it by melting to drive off the 
water and filtering. Later, however, when manufacturing the 
composition of the patent in suit, we first washed the material 
with boiling water, and then after decanting or separating the 
wash water from the wax which floated on top, we melted and 
hoiled off what water remained and filtered the resultant wax. 

«Q. 211. Without disclosing any matters of confidential nature, 
Will you please explain how you became familiar with the proper- 
ties of carnauba wax, during the past ten years or so; that is, for 
what purpose you were using it or experimenting with it? 

4. Previous to the making of the composition of the patent in 
suit, my knowledge of carnauba wax was obtained by familiarity 
With the composition which was used by Mr. Edison in the early 
of the phonograph for making blanks, upon which records 
Were engraved by the cutting action of the stylus, and by my own 
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experiments in the attempt to produce compositions for that pur- 
pose. 

+Q. 212. Referring to your answer to .rQ. 208, where you say 
that carnauba was not miscible generally with every other sub- 
stance which you had available to experiment with, with what 
classes of substances was carnauba known to be miscible? 

A. It was known to be miscible with the true waxes of similar 
nature to carnauba wax and with what is known as the true min- 
eral waxes; there were, however, in the realm of wax-like sub- 
stances, many substances which experiment had taught me that it 
was not miscible with others, such as certain asphalts, shellac anid 
copal gum. 

+Q. 213. What reasons, if any, had you to believe before you 
produced your patented carnauba composition, that carnauba y 
would not be miscible with stearic acid? I mean, with commer- 
cially pure free stearic acid, that I understand consisted of mix- 
tures of stearic and palmitic acid. 

A. I had previously found out by experiment that carnauba 
wax was miscible with stearic acid. 

*Q. 214. The first portion of the Aylsworth patent in suit con- 
tains a long enumeration of the qualities which the composition 
should possess. In connection with xQ. 203, I will now ask you 
if before you undertook the investigation which ultimately led to 
the production of your patented carnauba composition, you had 
already formulated more or less succintly, either mentally or 
otherwise, a list of these desirable qualities ? 

A. Itis my recollection that I appreciated a part of the proper- 
ties necessary in order to successfully cast a molded record, and 
that these views which [ had on this subject were susceptible to 
change as developed by observation during the experiment. The 
one thing which I recollect was foremost in my mind as to the 
properties necessary was the molding property of the material. 
I had not been able previous to the discovery of this composi- 
tion to mold any other composition successfully; that is as a 
molded record, although many attempts had been made with var- 
ious substances, and I further recollect that it was only after mak- 
ing the composition that its superior wearing properties were 
found out. That is to say, that particular feature of the composi- 
tion had not been forecast by me. 

#Q. 215. Before you produced your patented carnauba compo- 
sition, what reasons, if any, had you for supposing that carnauba 
(while imparting to the composition the desirable properties 
which it might be supposed to impart) would at the same time 
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destroy or appreciably diminish other desirable properties which 
you deem essential for casting a sound record? 

A, Knowledge of the extreme warpage and shrinkage of car- 
nauba wax yvould and did cause serious doubts as to the utility of 
experimenting with carnauba wax for this purpose, and its desir- 
able properties were rather the result of accident than observation 
in experimenting with carnauba wax in combination with the 
blank composition, 

xQ. 216, That is, in your previous observation of the manner 

in which the carnauba wax without other ingredients would act 
on cooling? 
- That is the manner in which carnauba wax in combination 
with stearic acid and other materials, and also carnauba wax 
alone, acts on cooling, whereby phenomenal shrinkage is made ap- 
parent by warping and by cracks and fissures in the resulting com- 
position. = 

+Q. 217. Than it is not true that the presence of carnauba wax 
in a composition with which it is miscible has the effect of mater- 
ially reducnig any tendency to warping? 

A. With the particular composition of the patent in suit, it does 
have the effect which is a contrary effect to what one would ex- 
pect, having a knowledge of the abnormal shrinkage and warpage 
as referred to in my previous answer. In other words, it is true 
that the presence of the carnauba wax does act favorably towards 
undue warpage and shrinkage of the records cast or molded from 
the patented composition. 

+Q. 218. If you take the ingredients named in your 
suit, in the proportions there called f 








atent in 





. except that the carnauba 
shall be 530% of the entire amount, and treat them in the manner 
described in your patent, what can you say as to your opinion of 
sound records cast by dipping from such composition ? 

A, That they could be successfully made, but there would not 
result sufficient improvement or advantage by the use of this rela- 
tively large percentage to warrant its hse in the proportions men- 
tioned. 

xQ. 219. Suppose the composition be made in accordance with 
the process set forth in your patent, except that the carnauba em- 
ployed be 50% or more of the entire composition, is it your 
opinion that if you undertake to cast records from this compo- 
sition there would not be too much shrinkage or warpage? 

A. It is my belief that if the materials were thoroughly com- 
bined in the manner indicated in the patent, that there would not 
be unfavorable shrinkage or warpage. atid that the records could 
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be successfully cast. I know from actual experience that con- 
siderably larger proportions of carnauba were used in some of 
my experiments and successful records were made therefrom. 

*Q. 220. “Thoroughly combined,” do you mean in the chem- 
ical sense? 

A. Yes, I mean in the chemical sense, whereby the reactions 
mentioned in the patent are produced, with the resultant products 
of such reactions being formed. 

+Q. 221. If you make a composition of the materials named 
in your patent and in the manner therein described, except that 
the carnauba shall be 3 or 4, or even 10 times as much as all 
the rest of the ingredients; do you believe that so far as shrink- 
age or warpage is concerned, you could successfully cast sound 
records therefrom ? 

A. Thave never mixed carnauba with the composition in such 
great proportions as you mention in your question. Therefore. 
I cannot answer as to how such composition would behave when 
cast into a record. 

+Q. 222. What is your best belief on the subject? 1 am asking 
only concerning warpage and shrinkage. 

A. My best belief on this question would be that providing ex- 
cess of stearic acid were present in sufficient quantities combined 
with myricyl alcohol of the carnauba wax, which may be either 
the free myricyl alcohol or which might be derived from the 
esters present as such in the carnauba wax, that even in the very 
great proportions, say, equal weight of each, or say 1% parts 
the carnauba to one of the other ingredients. that there would 
result a composition capable of being molded and having the 
desirable properties in perhaps even greater degree than present 
in the patented composition. This however would be an uncom- 
mercial proposition on account of the relatively great expense of 
carnauba wax. 

(Continuing answer to +Q. 222.) It is my belief, however, 
that if the proportions of the carnauba were continued higher, 
the point would be reached where its excessive shrinkage proper- 
ties would manifest themselves. 

xQ. 223. What percentage, if any, of free myricyl alcohol is 
present in carnauba wax? 

A. The percentage of free myricyl alcohol present in carnauba 
wax is stated by Story-Maskyline to be 30% and this statement 
is confirmed by Sturke who made elaborate investigations of this 
material, This fact is substantially corroborated by the most 
recent investigators. So far as my personal observations are 
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concerned; I believe that the carnauba wax contains a considerable 
proportion of free myricyl alechel and while I have not experi- 
mented extensively to prove this point as yet, my observations 
of the reaction which takes place in making the patented compo- 
sition, tegether with the finding of considerable proportions cf 
stearic acid in the esters separated from the wax composition 
and the actyl number given by Lewkowitzch to my mind con- 
firms this belief. 

+Q. 224. I understand your answer to mean that in 100 Ibs, 
of carnauba wax, there are present about 30 Ibs. of myricyl 
alcohol. How many lbs. of free stearic acid would combine with 
30 Ibs. of myricyl alcohol under the proper temperature con- 
ditions ? 

A. I cannot answer this question without going into careful 
stiochiometrical calculations, and as this matter as well as the 
percentage of the myricyl alcohol present in the carnauba wax is 
now under investigation by me and others, I prefer not to answer 
questions: along this line at this time. 

+Q. 225. Disregarding warping, which I suppose we may con- 
sider as unsymmetrical shrinking, does the carnauba present in 
your patented composition—does the composition shrink more, or 
less, than the regular blank composition ? 

A. The composition if I correctly understand your question 
made from the patented composition dees not shrink away from 
the mold as quick and at as high a temperature as was the case 
with the blank composition, and as this feature is very important 
in the quality of the record-surface produced, these results are 
uf considerable importance. 














RE-DIRECT EXAMINATION, by Mr. Dyer: 

R-dQ. 226. Can you state whether in connection with the pat- 
ented composition as actually used it is necessary to vary the pro- 
portion of the ingredient and particularly the proportion of car- 
ntauba. used, as variations take place in the climatic conditions, 
or because of change in seasons, or because of the localities in 
which the records may be used? 

A, The composition is not altered for any of these reasons 
and is the same the year round. The records are sold all over 
the world and no complaints have made any changes necessary. 

R-dQ. 227. Are you able to say of your own knowledge how 
extensive were the sales of records using the patented compo- 
sition from February Ist, 1902, up to say—April, 1903, when 
defendant made preparations to change its composition ? 
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A. The sales from the very first were very large, I should say, 
considerably over 10,ccc per day, and from the beginning the 
sales rapidly grew to very much larger amounts. As to just how 
many were sold during the dates mentioned, if necessary, could 
be obtained from the books of the National Phonograph Com- 
pany. I feel confident in stating, however, that the sles 
amounted to considerably over 10,000 a day for the period men- 
tioned, which would amount to over 3.000,co0. I have no con- 
nection with the selling department, but I kept a very close watch 

To on the manufacture during that period and am quite positive that 
the amounts were even larger than I have stated. 

R-dQ. 228. In answer to Q. 56, you state that when the present 
blank compositicn was developed by you, it made the Edison 





phonograph a much better machine than the graphophone. and 
that the latter was substantially displaced. When the graphw- 
phone again returned, did it still use the ozokerite blanks? 

A, No, they used the composition identical with the Edison 
blank composition, and also the size and shape as the Edison 
blank, so that it was difficult to tell one from the other, even by 





*20 





29. In answer to Q. 46, you refer to the fact that the 
presence of lamp black would produce a rough surface. Is this 
true with the lamp black of the patented composition? 

A. No, in the small proportions there used, there was no 
rough effect on the surface to be noticeable. In previous answer 
T had reference to sufficient lamp black to produce a hardening 
effect. If, however, lamp | is carefully selected as tu fineness 
and free from gritty particles and lumps, a considerable propor 





tion of it might be used without producing roughness on the 
30 records. 

R-dQ. 230. Having reference to the table given at the end of 
your answer to Q. 60, kindly state what percentage of records of 
each composition was rejected because they were “Cracked and 
Broken,” or had “Chipped Edges,” or were “Broken in, Hand- 
ling” ? 

A. In the case of composition “B,” 18 records were rejected 
fer these causes, or 19.3 per cent. With composition “C,", 24 
records out of 65 were rejected, or 36.9 per cent. With com- 
position “D." 26 records out of 935 were rejected, or 27.3 per 

40 cent. With composi 14 records out of 86 were rejected, 
of 16.2 per cent. 
R-dQ. 231. Under the circumstances would these percentages 
indicate, perhaps not mathematically, but approximately, any ' 
peculiarity of the several compositions? 
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A. Yes, these percentages would indicate a greater brittleness 
of the composition “C” over all of the other compositions, which 
fact I know from extensive experiments with these compositions 
to be true outside of these figures. The composition “D" would 
appear from these figures to be more brittle than “E.”" I notice, 
however, that the composition “D" appears to be very much more 
brittle than “E,” which [ would nt expect to be the case. Outside 
of the abnormal percentage shown in “D,” the general result of 
the figures are in exact accordance with what I know to be a fact. 

R-dQ. 232. Suppose we eliminate entirely all discards men- 
tioned in this table, except in the column of “Not round and Run 
Out,” which I understand is indicative of warping or excessive 
shrinkage; what then would be the respective proportion of good 
records? 

A. In the case of composition “B™ under this assumption, 36 
records would be rejected out of 70, or a percentage of 80 per 
cent. rejected, or 20 per cent. good. With composition * 8 
records out of 33 would be rejected, a percentage of 69.6 per 
cent., leaving 30.4 per cent. good. With composition “D,” 35 
records out of 65 would be rejected, or 53.8 per cent., leaving 46.2 
per cent, good. With composition “E* 40 out of 68 would be 
rejected, or 58.8 per cent., leaving 41.2 per cent. good. 

R-dQ. 233. What general conclusion would you draw from 
these figures ? 

A, That the warpage and shrinkage of “B” was greater than 
“C," that “C" was greater than both “D” and “E”’; the difference 
between the warpage of “B" and “D,” for instance is about 27 
per cent. I notice that the page as indicated in these figures 
in the case of “D™ and ‘E’ different, one being 
53-8 and the other 38.8 amounting to 5 per-cent., which is a varia- 
tion that might naturaly be expected to occur, and does not nec- 
essarily indicate that one has more warpage than the other. 

R-dQ. 234. Do these figures or do they not confirm your own 
practical experience with these compositions? 

A. They do most decidedly confirm my own practical experi- 
ence with these compositions. 

R-dQ. 235.. What composition do you refer to in answer to +Q. 
arr? 

A. That is the composition used by Mr. Edison when I took 
up my first experiment that resulted in the present blank material. 
It was a mixture of ceresin and carnauba in the proportion of 70 
of ceresin and 30 of carnauba. 

R-dQ. 236. In answer to xQ. 160, you state: “I furthermore 
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know with absolute certainty that the property of wearing better 
is not due to the simple heating of the composition,” etc, What 
composition do you there refer to? 

A. I there refer to a composition containing about 15% of 
] carnauba, and the idea which I intend to convey was that if the 
high heat produced no chemical change it would not affect the 
| wearing qualities of the composition, because I know from ey 
perience that when the blank compositioin was heated to a high 
temperature, its wearing qualities was not increased, 

i to = R-dQ. 237. If crude carnauba wax is added to the composi- 
' tion in the manner described in the patent in suit, would there be 
any difference in the resulting composition? 

A. There would be no substantial difference in the resulting 
composition, excepting that it might contain particles of foreign 
matter like pieces of bark, and various dirt particles, which might 
prove objectionable. 

Adjourned until Thursday, February 28th, 1907, 10 A. M, 

















20 Orance, > 
Met pursuant to adjournment. 
Present—Counsel as before. 
RE-DIRECT EXAMINATION, by Mr. Dyer, continued, 
R-dQ. 238. In the manufacture of the blank composition, at 

what temperature do the chemical reactions take place? 

A. From 230 F. to 320° F, chietly at between 250° and the 
melting point of the wax, or rather the temperature at which 
the wax remains fluid, which is about 280°. The higher tempera- 
ture of 320° results in 4 more rapid ebullition of the products of 

20 the reaction. ‘ 
R-dQ. 239. Then, do I understand correctly that the blank 

composition can be perfectly made at no higher temperature than 
320°? 

A. Yes, in fact, the very finest material can be made at this 
temperature, it being very much lighter in color. In practice, 
however, for the purpose of hastening the operation, higher 
temperatures are used, and this light color is sacrificed, it being 
necessary of course. to take a very much longer time at the low 
temperature, than at the high temperature, and furthermore, it 

40 is difficult to always maintain the low temperature; that is not to 

exceed the low temperature of 320°. And. in cases where the 
temperature does go higher, there results a darker material, which 


J., February 28, 1907. 
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detracts from the uniformity of the product; that is to say, the 
uniformity in appearance of the blanks. 

R-dQ. 240. And, as I understand in the manufacture of 
the patented composition, where it is desired to effect the chemical 
reactions between the carnauba wax, or its constituents and the 
stearic acid, a temperature above 400 

A, That is correct. 

R-dQ, 241. From your experience in this art, have you found 
that the action of the composition is affected by variations or 
changes in the methods of introducing the material within the 
mold, or in cooling the material after it has been introduced 
within the mold, or in effecting the removal of the material from 
the mold? 

Ad. No, | have found from my experience in this art, during 
which many variations in the molding process have been tried, 
that a material which does not have the proper molding proper- 
ties, exhibits them, no matter what the variation in molding may 
be. Of course, I don’t mean to say that the molding method 
would not greatly effect the ability to mold at all, but a material 
that exhibits unusual warpage and shrinkage, will exhibit those 
features, and the consequent defects produced by the manner in 
which it shrinks from the mold, and the warpage which takes 
place then and after, no matter what the method of molding may 
be; that is, molding by a casting operation. Of course, this 
would not follow if molding by pressure, because in that case we 
weuld not realize the phenomena in passing from the molten to 
the solidified state. The same is also true as to brittleness and 
the wearing properties of the material. 

R-dQ. 242.You state in your answer to .rQ. 186 that: “In the 
earlier records that we put out on the market, the lamp black in- 
gredient was not used.” When did you begin to actually use this 
lamp black with composition ? 

Al. With some of the records that were made in rgor, in order 
to build up a stock so as to have a supply on hand when we began 
to sell to the market on February rst. 1902, instead of using 
lamp black I made use of ozokerite for the purpose of coloring 
the composition, but we used only a small amount of ozokerite, 
so that at least as early as February ist, 1902, we were using the 
lamp black altogether. I find that altogether we made about 
30,000 records using ozokerite as a coloring material. 

Signature and certificate waived. 
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| Orance, N. J., March 5, 1907. 
| JONAS W. AYLSWORTH (recalled). j 
| 





DIRECT EXAMINATION, by Mr. Dyer. | 
x Q. 243. So far as the mechanical construction of the molded 


records’ made by the National Phonograph Company is con- 


| cerned, have those records been changed in any respect since they i 
were first put on the market on February 1st, 1902? "i 
{ 





were first put out the name of the selection was not molded on 

to the end, as we now do. Otherwise, the records have been always 
the same. I might say, however, that because of some legal com- 
plication, for a few months last year the internal ribs were 
omitted, and the records were reamed out smooth on their bores, 
but we again returned to the rib. The drawing of the patent in 
suit, shows very clearly the form of record made by the National 
Phonograph Company. The Columbia records copy the same 
so closely that except for the name on them, it would be almost 
impossible to tell them apart. 

Q. 244. Have you read the deposition of Mr. Cameron, defend- 

2¢ ant's patent expert in this case? 4. I have. 

Q. 245. Please consider the patents referred to by Mr, Cam- 
eron in answer to question 3, and state whether or not in your 
opinion these patents support the conclusions reached by Mr. 
Cameron in next to the last paragraph of that answer, and what, 
if any bearing, those conclusions if correct, may have on the 
specific art with which we are here dealing, namely, compositions 
for use in the manufacture of molded sound record: 

A. In the answer to which you call my attention, Mr. Cameron 
refers to Tainter patents, Nos, 393.190 and 421,450, and to Edi- 

! 39 son patents Nos. 400,648, 430,274, 484.582, 484.583, and 488,- 

191. He incidentally refers to Edison patent No. 200,521, to Bell 

& Tainter patent No. 341,214, and to Berliner patent No, 348,- 

623. As a result of his examination of the two Tainter patents, 

| and of the five Edison patents, first above referred to, he reached 
the following conclusion : 

“T find therefore, from this review of the art that the 

materials heretofore employed, for making sound rec- 

ords, whether duplicates or originals, are materials of a 

} wax or wax-like character, and that in the art the equiv- 

40 alency of metallic soap and fatty acids with waxes, such 

as bees’ wax, carnauba wax, ceresin, and mixtures or 

s compositions containing these, is fully recognized. I 

also find that it is recognized in the art that when a 


i 7 
| A. No, they have not, except that when the molded records 
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material is to be cut by the engraving style of the ma- 
chine, it is desirable that it should have a certain de- 
gree of hardness, but that it should not be so hard as to 
offer too much resistance to the vibrating action of the 
style; and it is also recognized that when a material 
is to be molded to form a duplicate. as by melting it and 
pouring it into a mold, formed by electrodeposited metal 
upon an original, the material may be, and preferably 
should be, harder than that which would be employed 
when the records is to be cut by a vibratory style under 
the influence of sound waves.” 

Tt seems to me that these conclusions do not recognize the great 
difference between the art of making original records and the art 
of making molded duplicate records, nor do they recognize the 
great difference between a suitable composition for making a 
blank on which a record can be directly recorded, and a composi- 
tion which can be successfully used for making duplicates, nor do 
the conclusions apparently recognize the actual situation as it ex- 
isted in the early days of the commercial phonographic art. Asa 
matter of fact, only one of these patents (Edison No, 484,382) 
refers to the duplication of records and all the others relate to the 
making of original records. I have tried to make it clear that 
there is little or no connection between the art of making original 
records on a blank tablet, and the art of molding duplicate rec- 
ords. The fact that a composition might be perfect as a blank 
material would by no means indicate that it would have any util- 
In 





ity at all as a material from which to make molded record: 
fact the present blank material has not been improved for many 
years, and it may be considered perfect for its purpose: but it i 
not suited for the molded record art, and I firmly believe that if 
the blank material was all that we had, the molded record art 
would be materially behind its present state of development. Fur- 
thermore, many, if not all of the patents, reviewed by Mr. Cam- 
eron, in his answer, describe inventions that are obsolete and have 
been obsolete far many years—inventions that preceded the de- 
velopment of the present blank composition and were relegated to 
the background by the blank composition and are now looked upon 
only as historical curiosities. For instance, the Tainter patent 
No, 421,450 of February 18th, 1890, (application filed Novem- 
her 14th, 1887) suggests the possibility of employing ozokerite, 
either alone or mixed with “bees’ wax, carnauba wax, and others” 
as a coating for a paper tube to constitute a recording tablet. 

Ozorkerite, as I have previously said, is crude ceresin, and is now 
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obsolete, although ceresin is used as an ingredient of both blank 
and molded record compositions. But no one would think now 
of attempting to use ozokerite or ceresin alone, or mixed with 
bees’ wax or carnauba wax, even as recording material, because 
the blank composition is so infinitely superior for that purpose. 
Of course, as for attempting to use ozokerite or ceresin alone, or 
mixed with bees’ wax or carnauba wax, as a material from which 
to make molded records, it would simply be out of the question, 
since the material would be totally unfitted for molding and even 
if records could be made, they would be worthless. ‘This Tainter 
patent was filed about a year previous to the development of the 
modern soap blank, which immediately displaced all other mate- 
rials on which to record directly. The second Tainter patent No. 
393,190, although earlier in date of issue, i. c, November 20, 1888, 
was filed five days after the other case and refers to the latter in 
the specification. This Tainter patent describes a composition 
of bees’ wax and carnauba wax, the percentage of carnauba wax 
being varied according to the seasons, and being higher in sum- 
mer than winter. Of course a material that had to be changed 
three or four times and possibly oftener every year, and in con- 
nection with which a stock laid in one month might be unfitted 
for use the following month, would be totally unfit even for the 
recording art, and certainly for the molded record art. This 
patent also antedates the invention of the metallic soap compo- 
sition and with the advent of the latter on the market, it also 
was displaced, if had ever been user! 

Referring now to the several Edison patents, the first patent 
referred to by Mr. Cameron, No, 400,648, suggests the use of 
stearic acid, preferably mixed with ceresin, bees’ wax or paratfine, 
or with ceresin and bees’ wax, as a material for blanks, but the 
composition of this patent was not only not used practically, so 
far as I know, but was also displaced by the modern soap com- 
position. The patents to Tainter and to Edison so far considered 
are good examples of the early efforts made in the art to pro- 
duce sound recording materials, and in which all sorts of waxes 
and gums and fatty acids were mixed together in varying pro- 
portions. Personally, I tried thousands of such mixtures and the 
patents that I review in answer to Q. 43 disclose some of the ef- 
forts of others in the early days. 

The first reference to a metallic soap among the patents men- 
tioned by Mr. Cameron is in patent to Edison, No, 430.274 of 
June 17th, 1890, the application for which was filed July goth, 
1888. and suggesting preferably a lead soap. This patent was 
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filed at the very commencement of the experimenta) work that 
developed the modern soap blank and many things had to be dis- 
covered before the bald suggestion of this patent could be turned 
to any possible value. It had to be discovered that the one ef- 
fective stearate for use as the base of a recording composition was 
stearate of soda; it had to be discovered that there must be pres- 
ent a considerable proportion of free stearic acid, means had to 
be discovered for correcting the crystalline tendency of the stear- 
ate of soda, and finally means had to be discovered for overcomi- 
ing the hygroscopic nature of the material. All of this succeeded 
the application for Edison patent No. 430,274, and even when 
all that work had been done, we had in the art only the present 
blank composition and we did not have in the art a suitable 
molded record composition. 

The next patent in order of date of filing, referred to by Mr. 
Cameron, is Edison patent No. 488,191, of December 20th, 1892, 
application filed January roth, 1889. Although at the date of 
the application for this patent the modern blank composition was 
pretty well developed; this patent has no relation whatever to 
the blank art or to the molded record art, but it relates to a 
scheme on which Mr. Edison was working in the early days 
and which never materialized into successful accomplishment. 
That scheme was to make the recording tablets of flexible ma- 
terial, so that they could be folded and sent through the mails 
in an envelope. Consequently, the important consideration was 
to make a material that would be highly flexible. and the patent 
states that: 

“There are many compounds of wax or wax-like 
material which may be employed for the purposes of 
my invention. What I prefer to use is a mixture of 
asphalt, with Japan wax, or pitches made from the dis- 
tillation of fatty oils. or combinations of fatty acids. 
any of which materials are equivalents of wax for the 
purposes of this invention. The proportion of the dif- 
ferent substances will vary as the conditions differ and 
as sheets of different degrees of flexibility are required.” 

The last Edison patent referred to by Mr. Cameron in his answer 
—that is to say, last in order of filing—is No. 484,583 of Octo- 
her r&th, 1892, filed May 27th, 1890. This patent relates specifi- 
cally to a jewel recording tool and states that: 
“The recording surface of the phonogram blank is ordi- 
narily of wax or a stearate or hard metallic soap, or 
other wax-like material or composition” (p. 1, lines 
22-26). 
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Having reviewed the same patents that Mr. Cameron con- 
siders (except Edison patent 484.582, which I will soon refer 
to) it is not a fact that “in the art equivalency of metallic soap 
and fatty acids with waxes, such as bees’ wax, carnauba wax, 
ceresin and mixtures or compositions containing these, is fully 
recognized.” That is, in the art of duplicating sound records 
as claimed by Mr. Cameron. It is, of course, true that there 
were many materials known of a wax-like nature that could be 
used for recording purposes—in other words, they had the neces- 
sary wax-like properties that enabled an original record to be 
cut into the surface by the action of the recording stylus. Of 
the several materials mentioned by Mr. Cameron, i. ¢., metallic 
soap, fatty acids, bees’ wax, carnauba wax, and ceresin, it is 
evident that they are all of themselves fitted more or less per- 
fectly for receiving original records, and in this sense I sup- 
pose there is a certain degree of equivalency between them, 
although in a practical sense there is very little in common, for 
example, between an effective metallic soap composition and com- 
positions of ozokerite and carnauba wax, or carnauba wax and 
bees’ wax, as suggested by Tainter, or stearic acid and ceresin 
as suggested in the earlier Edison patent. But, because these 
ingredients may be all wax-like and in that sense possible equiva- 
lents in the art of making original records, it by no means follows 
that they are equivalents in the art of making molded records. 
If these ingredients were all equivalents, then apparently one 
sed as the other, and the fact that such is 











could be as readily 
not the case would indicate to my mind that they are not equiva- 
lents. 

In order to show that the equivalency of these different ma- 
terials extends to the molded record art, Mr. Cameron refers to 
Edison patent No. 484,582 of October 18th, 1892, application 
filed January 5th, 1888, but this patent was applied for long 
before metallic soap compositions were known, and when as a 
matter of fact, the Edison Company was using a mixture of 
ceresin and carnauba, which has none of the attributes of a suc- 
cessful molded record composition, either in molding properties 
or in the results to be obtained from it. At the date of the 
application for this Edison patent, the only known material, so 
far as the literature of the art is concerned, that ‘had been sug- 
gested for recording purposes, were compositions employing such 
waxes as bees’ wax, carnauba wax, and myrtle wax, and such 
wax-like materials as ceresin and paraffin. The use of stearic 
acid or metallic stearates, or stearates of soda, and the other 





Raymond R. Wile 
Research Library 





JONAS W. AYLSWORTH. 271 





Cameron con- 
vill soon refer 
f metallic soap 
carnauba wax, 
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materials entering into the modern blank composition, was quite 
unknown, when this Edison application was filed. The appli- 
cation refers broadly to “resins” but does not attempt to specify 
any particular resin that might be used; and it finally refers to 
“Plaster-of-Paris,” which could have no utility in the modern 
sowad records art because a record made of plaster-of-Paris, could not be 
rue that there shrunk out of a continuous mold. For this reason, apparently, 


that could be Mr. Edison in his patent shows the mold divided into three parts, 





had the neces- so that after the record is made the mold can be opened to permit 
| record to be the record to be taken out. While the patent states that the ro 
igustylus. Of material used is “preferably too hard to be satisfactorily indented ‘ 
i.e, metallic with the phonograph,” it does not except possibly in the case 
| ceresin, it is of plaster-of-Paris mention any material of that character. 
‘e or less per- Making a direct answer, therefore, to your question I would 
; sense I sup- agree with Mr. Cameron, if his conclusion was modified to the 
yetween them, extent that while the prior art might have recognized the equiva- 
| c6Mmon, for lency of many materials as suitable for use in the make-up of 
ition and com- compositions on which original records may be made, it is quite 
auba wax and silent as to the equivalency of these or any materials in con- 
id and ceresin nection with the molding of phonograph records. And, I also 20 
because these agree with Mr. Cameron that Mr. Edison recognized the im- 
Jsshwle equiva- portance of using a hard material from which to make records, 
means follows although he does not suggest any such hard material. And, I 
olded records. will further say in answer to the question that if it be admitted 
pparently one that in a general way many materials were wax-like in character, 
t that such is so far as their capacity to be cut by a recording stylus is con- 
re not equiv cerned, that fact would have absolutely no bearing upon, or 

ba relition to, the possibility of their use in compositions for mak- 
different ma- ing molded records. The two arts are quite ilar in many 
:ron refers to | respects. They are practiced in different ways, they result in 30 




















. application | different products, and they make use necessarily of different 
lied for long compositions. With the recording art, the essential feature of 
d (hen as a the composition next to its smoothness, is its capacity to be 


a mixture of 

ites of a suc- 

hg properties 

date of the 

ma‘erial, so 
Ss 

ad been sug- 


cleaniy and readily cut by the microscopic recording stylus. With 
the molded record art, it is absolutely immaterial whether the 
composition can be cut by a recording stylus, ahd as a matter of 
t, it can only very imperfectly be cut by a recorder. In the 
recording art, warping and shrinking in manufacture are abso- 
lutely immaterial, because the blanks are trued up after they are 








a 





iploying such seasoned, but with the molded record art, warping and shrinking go 
ix, and such are factors which must be carefully avoided. 
se of stearic Q. 246, In answer to Q.4 of his deposition, Mr. Cameron 
id the other states that the Edison patent No, 406,576, recognizes the fact 
- 
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~ : concerning carnauba wax, that advantage may be taken of its 

shrinking properties in passing from a molten to a hard or set 
| condition. What bearing, if any, has this fact on the molded | 
| record art? | 
| A. The Edison patent describes a composite recording blank, | 
| having an outer surface of a metallic soap, such as stearate of 
soda, and a body of asphalt. It is pointed out that in molding 
asphalt “it does not contract in hardening, and it is therefore, 
: difficult to get it out of the mold again. By mixing from five to 
! Io seven per cent, of carnauba wax with the asphalt, a compound is 
H ~ formed which shrinks slightly in hardening, and can therefore 
be readily removed from the mold” (p. 1, | 72-79). With 
Edison, dealing with a non-contracting material, the sole pur- 
pose of adding carnauba was to produce shrinkage. It did not 
contribute to the hardness, in fact, the recording surface is the 
| usual material, and there was manifestly no problem of warping 
hed ‘or uneven shrinkage to be overcome, or in fact, any of the fac- 
tors to be reckoned with in the molded record art. With the 
composition of the patent in suit, there is no need to take “ad- 
20 vantage” of the excessive shrinkage of carnauba; in fact, the 
blank composition possesses sufficient shrinkage. I have pointed 
out that apparently the effect of adding carnauba to any compo- 
7 sition would be to impart to the same excessive shrinkage and 
| great warping, but I found that, contrary to my expectations, 
by adding carnauba (which warps and shrinks excessively) to a 
metallic soap composition (which also warps and shrinks ex- 
cessively) [ obtained a composition in which wa 








ping and shrink- 
re ing were greatly reduced and made very much more uniform. 

Q. 247. I call your attention to Mr, Cameron’s answer to Q. 10 

30 of his deposition, and ask if you, agree with the conclusion 

reached by him therei 

A. I understand that Mr. Cameron is not a practical man and 

w) that he has had no practical experience with the development or 

manipulation of sound record composition, If Mr. Cameron 

had been a practical man, I think he would have reached another 

{ conclusion. His position is based entirely on the theory that the 

ordinary blank composition (such as is described in Macdonald 

j patent No. 606,725) possesses every single characteristic that a 

~ successful molded record composition should have, except the 

one characteristic of hardness, and that the addition of carnauba , 

| wax supplies this one and only this one characteristic; and his 

further theory is that since carnauba wax had previously been 

used in connection with ozokerite and bees’ wax it could obviously | 
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be employed in connection with and as an addition to the blank 
composition. Now, as a matter of fact, as I have previously 
testified, the blank composition is not suitable in the molded 
record art, and would not be suitable for that art, if sufficiently 
hard. Mr. Cameron, for instance, states that “experience has 
taught that it does not stick or adhere to the mold,” when as a 
matter of fact, the experience of the art is just to the contrary, 
and the blank composition does stick to the mold, and if used 
would make the surface rough and foggy. He also says that 
“experience has taught that records molded from this material 
shrink away from the mold without warping, so as to render it 
incapable of use on standard talking machines; experience has 
taught just the contrary, and we know that the blank composi- 
tion is fatally defective im this respect. Mr. Cameron states that 
if carnauba wax were added to the blank composition it “would 
not interfere with, but would possibly slightly increase the 
shrinking properties of the composition.” He reaches this con- 
clusion from the Edison patent No. 406,576, which states that 
the addition of carnauba wax to asphalt will increase the shrink- 
ing properties of the latter. This shows how utterly impossible it 
is to assume that because a certain result takes place with 
one composition the same result is going to take place in an- 
other composition, because, as a matter of fact, the carnauba 
wax decreases the shrinking of the blank composition. He says 
that if a person added carnauba wax to the blank composition 
“he would know from the same patent that it Would not inter- 
fere with the limpidity imparted to the composition by the ceresin 
wax.” As a matter of fact, as I have. previously testified, the 
presence of the carnauba actually increases the limpidity, Fur- 
thermore, he says that such a person “would have been taught 
by the Tainter patent No. 393,190, that it would not interfere 
with the fine texture, which would enable the material to be cut 
smoothly.” The fineness of texture has nothing whatever to do 
with the capacity of the material to be cut smoothly while hot 
(which I presume is what Mr. Cameron is referring to, because 
that is the characteristic set forth in the patent in suit) but is 
dependent on the molecular conditions. Some compositions are 
of very fine texture, and cannot be cut smoothly while hot; for 
example, this Tainter patent on which Mr, Cameron relies, de- 
scribing the composition of carnauba and bees’ wax, is a very 
good illustration of just such a composition. If such a composi- 
tion could be molded as a record, it could not be cut smoothly 
while hot, but the material would follow the cutting knife, so as to 
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drag the record out of the mold. Another illustration of such 
a composition is found in my patent, No, 676,111, referred to in 
answer to Q, 48, That was a composition with a very fine tex- 
ture, but I was unable to effectively ream it while hot. 

In view of these facts, I believe that Mr. Cameron has reached 
the conclusion that he has, without really understanding the sit- 
uation. The addition of carnauba does more than to increase the 
hardness of the composition, since it also results in the composi- 
tion having properties that are not found in the blank compo: 
tion, or in carnauba when considered individually. And the addi- 
tion of carnauba results in properties which no one could possibly 
foretell without experiment. Furthermore, even if the only func- 
tion of the carnauba was to increase the hardness of the blank 
composition, I do not see how any one could tell without experi- 
ment that the carnauba would be miscible with the blank compos 
tion. Although I had been familiar with carnauba for many 
years, as well as with the blank composition, I did not know that 
they were miscible, and in view of the complex nature of the mate- 
rials entering into these compositions, [ would not undertake to 
say myself, until I had found out by experiment, that carnauba 
wax would be miscible with the blank composition. Mr, Cameron 
seems to suppose that it follows as a mathematical certainty that 
since carnauba wax is miscible with bees’ wax or paraftin, it is 
also miscible with the blank composition, but that of course does 
not follow because there are other materials with which carnauba 
wax is miscible and which are not miscible with the blank com- 
position. For example. carnauba wax is miscible with asphalt 
as stated in Edison patent No. 406.576, but asphalt is not mis- 
cible with the blank composition. And, there are other materials 
with which the same uncertainty arises. Considering the enor- 
mously complex character of the blank composition I do not be- 
lieve that any chemist, however skillful he might be, could un- 
erringly predict that a certain material or class of materials 
would be miscible with the blank composition, or that another 
material or class of materials would not be. 

Q. 248. Have you read the deposition of Professor Holton, 
one of the defendant's chemical experts, who testified herein? 

A. Thave 

Q. 249. Before taking up Professor Holton’s deposition, please 
refer to the records mentioned in your answer to R-dQ. 227, and 
state of what composition and by what process the three million 
records therein mentioned were made? 

A. Those records were made of the exact composition and 
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- 
ion of such by the exact process described in the patent in suit between lines 
2ferred to in 24 and 101 inclusive of page 2, thereof, 
ery fine tex- Q. 250. Kindly take up Professor Holton’s deposition and re- 
P fer to his answer to Q. 3, in which he states that 
has reached “Carnauba wax itself is chiefly composed of a hard 
ling’ the sit- wax-like compound ether (myricyl ceretate) and a 
increase the minute quantity of free alcohol (myricyl alcohol).” 
he composi- Does this statement of Professor Holton agree with the liter- 
nk composi- ature on the subject of carnauba wax? 
nd the addi- A, It does not. The literature on the constitution of carnauba to 
ult possibly wax varies as to the constitution of the same, but the general 
e only func- opinion of the writers on the subject favors the conclusion that 
f the blank the percentage of free myrical alcohol in carnauba is very consid- 
yout experi- erable. I have already referred to the fact (in my answer to 
nk composi- «Q. 223) that the proportion of free myrical alcohol as deter- 
a for many mined by Story-Maskylene was 30%. This was confirmed by 
t know that Sturcke, who is the one authority from whom all the modern 
of the mate- books has derived their information on this subject. In Watt's - 
ndertake to Dictionary of Chemistry, (Revised Edition 1888,) the authority 
it carnauba on chemical matters in general, it is stated that: 20 
r, Cameron “The greater part of the wax is myricyl ceretate and 
rtaifity that myricyl alcohol.” 
wraffin, it is It is true that in the book by Lewkowitsch (referred to by 
course does Professor Holton in answer to .Q. 69 of his deposition), that 
h carnauba writer states that the wax contains “small quantities of free 
blank com- 1 cerotic acid and myricyl alcohol.” Tn a work such as that of Lew- 
ith asphalt kowitsch, dealing with many thousand substances, the informa- 
is Not mis- tion is necessarily based on the investigation of others. and Lew- 
r materials kowitseh derives his informatien concerning carnauba from the 
; the enor- work of Sturcke, which is directly referred to. Undoubtedly 39 
do not be- Lewkowitsch incorrectly abstracted the work of Sturcke in this 
conld un- r particular, because the conclusion stated by Lewkowitsch does 
" materials not correspond with Sturcke investigations. I have carefully 
at another read a full translation of Sturcke’s work on carnauba wax, which 
I understand is to be introduced in connection with the deposition 
or. Holton, ©* Professor Stillman. , 
herein ? Furthermore, in Wright's well known standard work on “The 
w Analysis of Oils and Allied Substances” (London, 1903) he 
ion, please criticises this very statement of Lewkowitsch and says (page| 
227, and 229): 4c 


‘ee million “Carnauba wax is chiefly composed of myricyl cere- 
tate; it also contains free ceryl and myricyl alcohols, 


sition and which must be present in considerable quantity judging 
- 
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by the large acetyl value (page 144) found by Lew- 
kowitsch.” 

The interpretation of Sutrcke’s works by other authorities such 
as Watt's Dictionary of Chemistry, above referred to, and 
“Allen's Commercial Organic Analysis, Volume 2, Part 1 (Phila. 
1899),"" are contrary to the interpretation of the same as given 
by Lewkowitsch. I might also say that from my own reading of 
Professor Sturcke’s work, it is perfectly clear that the percentage 
of free myricyl alcohol determined by him is very considerable. 

Q. 251. Have you ever had occasion yourself to determine the 
fact whether carnauba wax does contain free myricy! or other 
alcohol, and if so, when did you make that determination and with 
what result? 

A. Up to the time of filing the application for my patent I had 
made no investigation into the chemistry of carnauba wax. I 
observed, however, that in the manufacture of the composition a 
chemical reaction took place, and knowing from my experience 
with the blank composition that it contained free stearic acid, and 
being informed by the literature that carnauba wax contained 
free alcohols, I felt-reasonably certain that an ester or compound 
ether was formed, due to the reaction between the free stearic acid 
and the free alcohol or alcohols, as such reaction would, in addi- 
tion to the product of a compound ester, form water which would 
cause the foaming noticed. Also, when I examined the six 
Columbia records referred to in my first deposition, and the 
analysis of which appears in my answer to Q. 8 thereof, [ then 
determined that there were present in defendant's composition 
compound ethers different from any which exist in carnauba wax. 
and which could be caused by nothing else than the reaction be- 
tween the free stearic acid and the free alcohol or alcohols, or 
possibly an interchange of acids between the stearate of soda and 
the cerotate of myricyl (the ester which is present in carnanba 
wax) which latter interchange may take place in addition to the 
formation of the compound ether referred to. (This determina- 
tion of the presence of new compound ethers in defendant's com- 
position was made by separating the whole amount of the com- 
pound ethers present in the composition, saponifying the same 
with caustic potash in alcoholic solution, and separating the 
alcohols and hydro-carbons from the potash soap of the ester and 
then decomposing the soap by acid treatment in the regular 
methods of soap analysis to separate the fatty acids. These fatty 
acids after washing and drying had a melting point much lower 
than the fatty acids which are contained in carnauba wax. After 

















Raymond R. Wile 


id by Lew- 


orities such 
ad to, and 
rt 1 (Phila, 
1e #8 given 
reading of 
percentage 
siderable, 

termine the 
vl wr other 
mand with 


atent I had 
va wax. | 
nposition a 
experience 
¢ acid, and 

contained 
compound 
stearic acid 
id, mm addi- 
hich would 
d the six 
1, and the 
cof, T then 
imposition 





aula wax, 
action be- 
cohols, or 
f soda and 
carnauba 
iorto the 
letermina- 
aunt's com- 
the com- 
the same 
ating the 
ester and 
e regular 
hese fatty 
ich lower 
x, After 


- 


JONAS W, AYLSWORTH. 277 


noting this a further separation of these fatty acids was effected, 
resulting in a mixture of fatty acids having a melting point of 
39 degrees centigrade, and a crude cerotic acid having a melting 
point of 79 degrees centigrade; over 34 of the total fatty acids 
thus separated were of a much lower melting point. Now since 
carnauba wax does not contain fatty acids of this melting point, 
‘therefore the esters from which these acids were obtained are en- 
tirely different from any which were introduced by the addition 
of the carnauba, and hence it would follow that the carnauba wax 
must have contained free alcohol. 

During the past ten days I have in collaboration with Pro- 
fessor Stillman of Stevens Institute, made very elaborate experi- 
ments in connection with these matters, including the determi- 
nation of the substantial percentage of free alcohol in carnauba 
wax. The experiments were conducted principally on two sepa- 
rate lines of investigation: First, the reaction which causes foam- 
ing was investigated in the following manner: The soap com- 
position of the patent, without the addition of carnauba or 
ceresin or lamp black, was prepared. The carnauba wax was 
purchased in the open market by Dr. Stillman. This material 
was the substance which is used in the talking machine industry 
and is imported from Brazil by Smith & Nichols, a firm doing 
business in New York, and from whom I observe defendant also 
buys its carnauba wax. This carnauba wax was washed in the 
manner described in the patent, and after separating from the 
water and then remelting to drive off any remaining water, was 
and 








carefully filtered through the cloth used in filter presses, 
after filtering was heated up to 430° F.. to make sure that all 
water was removed. A\t this temperature the wax was perfectly 
tranquil and free from bubbles or any indication of decomposi- 
tion. It was then cooled down and marked and was ready for 
use in succeeding tests and experiments. The stearic acid was 
obtained in the open market and is the very best grade obtainable. 
known as the “Century” brand. The soap composition of the 
patent was also heated up to a temperature of 450° for about 
two hours and was free from any signs of decomposition pro- 
ducts as evidenced by absence from foaming or bubbling. ‘This 
soap composition of the patent and the purified carnauba wax, 
and the mixture of the soap composition and the carnauba 
wax placed in separate flasks having an inlet and outlet for the 
purpose of displacing the air by nitrogen, were heated in a wax 
bath to a temperature of about 450°, and provision was made to 
connect the flask with apparatus which would catch all fatty 
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vapors, such as stearic acid, which might be evolved, and also 
provision to catch and determine the weight of water which 
might be evolved in each case. The substances were heated in a 
slow current of perfectly dry nitrogen, until no further ebullition 
of water occurred. Only an extremely small amount of water 
was collected from the soap composition and the carnauba wax 
separately heated, but from the mixture of the soap composition 
and the carnauba wax there was evolved sufficient water to 
account for about 30% of free myricyl alcohol in the carnauba 
wax used, Now, since the substances separately heated did not 
evolve the water, which was evolved only in the case of the 
mixture, and knowing the composition of the soap material to 
contain free acid, this forms very strong proof that there is 
reaction between the free acid and free alcohol to form an ester. 

Second, the soap composition of the patent the same as used 

















in the preceding demonstration in accurately weighed amount, 
and carnauba wax in accurately weighed amount, and the mix- 
ture of the two in the proportions of the patent, accurately 
weighed, were each heated to 450° in vessels wherein pro- 
vision was made that nothing whatever could escape as 
vapor. The three separate vessels were heated in the same 
wax bath to insure absolutely uniform condition, the heat 
being maintained for three hours. The object of this experiment 
was to note how much, if any, of the free stearic acid of the 
patented composition (i. ¢., the soap mixture and the carnauba) 
disappears to form esters or compound ethers by the combina- 








tion of the free stearic acid with the free alcohol of the carnauba 
wax. To this end, after the completion of the heating at 450 

under identically uniform conditions, the free acids contained in 
and evolved from the soap mixture separately heated were accu- 
rately determined, the free acids contained in or evolved from the 
carnauba wax were accurately determined. and the free acids 
contained in and evolved from the mixture of the metallic soap 
and carnauba wax were also accurately determined. Obviously, 
if there was no combination between the free stearic acid and 
the alcohol of the carnauba wax in the case of the mixture of 
the soap composition and the carnauba wax, then the free acids 
contained in and evolved from the soap composition as separately 
heated and the carnauba wax as separately heated—that is to 
say, the combined acids from both of these sources—should cor- 
respond identically with the free acids contained in and evolved 
from the mixture of the soap composition and carnauba when 
heated together, because the total weight of the soap composition 
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was the same in each case as also the weight of the carnauba. 
Now, if after such a demonstration it were found that the free 
acids contained in and evolved from the mixture of the metallic 
soap and carnauba were less than the combined amounts of free 
acids contained in and evolved from the separately heated metallic 
soap and the separately heated carnauba, the difference would 
indicate the amount of free acids that had entered into combina- 
tion with the free alcohol or alcohols of the carnauba wax. The 
result of this test showed the disappearance of a sufficient amount 
of free stearic acid in the case of the mixture of metallic soap and 
carnauba wax to account for the presence of a very considerable 
proportion of free myricyl alcohol in the carnauba wax. I might 
mention as a confirmatory fact that in the titration of the free 
acids, I observed that in the case of the mixture of the soap 
composition and carnauba wax, there was a very much larger 
proportion of insoluble ethers present in the solution than was 
present in the combined solutions of the carnauba wax and the 
metallic soap composition heated separately. This was 
ocular confirmation of the results obtained by the chemical ex- 
periments referred to. In fact, as a result of these experiments 
Lam almost inclined to believe from large percentage of myricyl 
alcohol necessary to combine with the free stearic acid found to 
have disappeared, that a part of the free stearic acid may have 
displaced a part or all of the combined cerotic acid, so that in- 
stead of having myricyl ceretate (the natural compound ether of 
the wax) we would have only myricyl stearate, the new wax- 
like compound ether. But that there is free myricyl alcohol in 
the carnauba wax and that a reaction between the same and the 
tree stearic acid occurs to form myricyl stearate, the experiments 
made by Professor Stilhman and myself satisfy my mind beyond 
the possibility of a doubt. 

Q. From what you have just said, I take it that you do 
not agree with the statement of Professor Holton contained in 
answer to Q. 3, and elsewhere expressed in his deposition that: 

“It is barely within the range of possibility that the 
minute quantity of free alcohol contained in-carnauba 
wax might react under the temperatures mentioned 
upon some of the free stearic acid, so as to produce a 
very small additional quantity of wax-like compound 
ether, but if this reaction does occur (and as towhether 
it does or not, no scientific chemist is yet able to state 

ely) the quantity of wax-like ethers thus pro- 
duced in so minute as to be entirely negligible.” 
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| , A, No, I do not agree with Professor Holton, who cites no 
proof whatever in support of his statement. I have found, as a 
matter of demonstration, first, that there is a large quantity of 
free alcohol in carnauba wax, second, that beyond any question 
whatever, there is a reaction between the free alcohol and the 
free stearic acid, third, that a very large amount of wax-like 
| ethers result from this reaction, and fourth that, regardless of the 
| amount of compound ethers formed, the result is not negligible, 
' 3 but is commercially of the highest importance, | 
to Q. 253. In answer to Q. 11 Professor Holton states that cer- 
tain figures given by you in answer to xQ.75 of your former 
deposition are incorrect. Do youf agree with Professor Holton in 
this respect ? 
A. Yes, the figures as given by me on cross-examination are 
wrong. These calculations were hurriedly made in response to | 
| the question by Mr, Massie, and there was a mistake in arith- \ 
metic. Of course, if I had gone over the figures carefully I 
would have detected the error. 
Q. 254. Professor Holton in answer to Q. 14, referring to Edi- 
20 son patent No. 400,648, describing a composition in which stearic 
acid and bees’ wax are used, states that the combination of the 
free alcohol of the bee's wax and the stearic acid “would make a 
| z wax-like compound ether’ if the two were simply melted to- 
i gether. Is this correct? 
A. This is not correct. There could be no combination of 
‘ stearic acid and free alcohol by simply mixing the melted sub- 
stances together. Combination would only take place by the aid 
of a very much higher temperature than that necessary to melt the 











two substances, or by the introduction of a dehydrating substance, 
20 such as hydrochloric acid gas, or strong sulphuric acid, 

, 255. Professor Holton in answer to Q. 17, seems to think 

| that the frothing which takes place when the carnauba wax is 

added, as described in the patent in suit “is by no means a con- 

clusive proof that a chemical action is taking place,” and he sug- 

gests that when carnauba wax alone is subjected to a high tem- 

perature a-violent foaming and frothing takes place, due to the 

elimination of contained moisture and air therein. He also points 

out that in heating a composition to a high temperature suggested 

in the patent, the parts of the mass closest to the heat are likely 

40 to be volatilized or dis-associated to cause frothing or foaming. 

Do you regard Professor Holton’s criticisms of the frothing or 
foaming test as being valid? 

A. I do not; Professor Holton’s statement is misleading, and 
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shows a very imperfect observation of what takes place when 
carnauba wax is melted,» The fact is that carnauba wax in its 
crude form as purchased in the market usually does contain 
mechanically mixed water and air, but the mere act of melting at 
a temperature of boiling water or slightly higher, eliminates this 
water and air and the wax then becomes perfectly tranquil and 
freé from froth or foam. In the course of the manufacture of 
the patented composition all these causes of froth and foam were 
eliminated from the carnauba wax before it was added to the soap 
mixture, so that any frothing which takes place afterward is not zo 
due to the water contained in the carnauba wax as stated by Pro- 
fessor Holton. As to the decomposition at the points of contact 
with the vessel in which the compositions are heated, in the ordin- 
ary practice in making these compositions the vessel is so ar- 
ranged that it becomes unifornily heated, so as to avoid any such 
decomposition, and this eliminates the possibility of decomposi- 
tion as stated by Professor Holton taking place and accounting 
for the foaming noticed in making the composition. Further- 
more, if such decomposition due to overheating caused the ex- 
cessive foaming noted, the same would take place with the blank 29 
composition which is heated in the same manner and with which 
no foaming does take place, excepting that due to the reaction 
in making the soap composition, which is characteristically dif- 
ferent from that due to the reactions of carnauba and is finished 
in a much less time. 

Q. 256. From your extensive experience as a commercial 
cher particularly versed in this art, and observing the pre- 
cautions which you do observe in the manufacture of the com- 
position, would you regard the prolonged and characteristic 
frothing and foaming as being a substantially conclusive indica- 3 
tion that a chemical reaction was taking place? 

A. Yes, even if I had never made any other tests in the matter, 
and the precautions as to heating both substances up previous to 
their mixture had been carefully carried out, I should consider 
the evidence of frothing and foaming noted on their mixture at 
the high heat to be a very conclusive indication that a chemical 
Teaction was taking place, and knowing the nature of the ma- 
terial. the only logical conclusion that could be arrived at under 
those circumstances would be that water was being given off by 
the reaction and that an ester reaction was taking place. 40 

Q. 257. In answer to Q.18 Professor-Holton questions the 
conclusive nature of your statement that another indication of * 
the formation of the compound ether is the different nature of 
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the two compositions made at a high temperature and at a low 
temperature. He states that the mere heating of such a mixture 
for an extended time “contributes materially to emphasize this 
change in the physical characteristics of the material wholly 
independent of any chemical reaction’ and that this physical 
change “alone would cause the molded composition to offer 
greater resistance to the wearing action of the stylus,” and in 
this connection he refers to Tainter patent No. 421450, as an 
example of the concentration or toughening of a material by 
prolonged, boiling. In your opinion, has Professor Holton ade- 
quately disposed of this evidence of the formation of a compound 
ether as testified to by you? 

A. No, I do not think so, Lf Professor Holton had proved or 
cited any experiments to prove that there was no chemical reac- 
tion, and that we still had the physical differences noted, then 
there would be some grounds for his statement. His reference 
to the Tainter patent No. 421,450 does not seem to me to be 
pertinent, because that patent relates only to the idea of boiling 
ozokerite, so as to drive off the volatile impurities, and conse- 
quently make it tougher; but in this art the high heating does 
not drive off any volatile impurities, although a certain amount 
of stearic acid is volatilized, but this we replace at the end of the 
operation. This particular observation I made not for the pur- 
pose of having it stand alone as an indication of the formation 
of a compound ether, or of some other chemical change, but as 
confirming the other reasons. In most chemical work the mani- 
festation of a single phenomenon while it may be indicative of a 
certain chemical effect, would not be accepted as necessarily con- 
clusive; but if we encounter several phenomena, all indicating the 
same effect, we can safely assume the effect to be conclusively 
demonstrated. 

Q. 258. In answer to Q. 17, rQ. 81, and xQ. 123, Professor 
Holton expresses the opinion from the analysis made by you of 
defendant’s records, and from the analysis made by him of cer- 
tain experimental records introduced by Mr, Thornberry, that all 
the free stearic acid is accounted for, so that none could exist in 
combination with the free alcohols of the carnauba wax. Do 
you regard Professor Holton’s views in this respect as sound? 

A. No, I regard Professor Holton’s deductions and calcula- 
tions as contained in the answers to the questions referred to as 
most unscientific and*unreliable. He attempts to compare the 
analysis of a composition made previous to March 20th, 1905 
(the date when I received defendant's records for analysis), with 
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the calculated percentage of a composition known to contain a 
different precentage of carnauba, and in which he assumes the 
commercial materials used in the one case to have the same 
definite composition as they do in the other case. The Thorn- 
berry composition was made in December, 1906, nearly two years 
after the records which I analyzed were made. The free stearic 
acid contents of these compositions will vary as much as 10% 
in two different lots, due to acid vaporization, and the variation 
of the Na,O contents of the caustic soda and sal-soda ingredients. 
He assumes, [ observe in answer to Q. 11, that the free acid is 
pure stearic acid, and calculates 23.4%, and in Q. 81, he assumes 
that the free acid is the commercial article, and calculates 27.69 
of free acid. In his determination, by experiment of the free acid 
in the Thornberry record, he does not state whether he determined 
it as pure stearic acid or as the commercial article, but he adopts 
the calculated amount—27.6—in making his comparison. It is 
impossible to calculate with exactness the true percentage com- 
position of a compound made from a formula in which commer- 
cial chemicals known to vary are used, and in which some of the 
ingredients are volatilized during the manufacture of the com- 
pound and during the manufacture of the product from the 
compound. Variations could easily occur amounting to several 
per cent. between calculations thus made and the exact composi- 
tion as determined by analysis. It only requires a very small 
percentage of free stearic acid to disappear in combination with 
the amount of myrieyl aleohol contained in carnauba wax in the 
. namely about 84%, even 








proportion as shown by the analys 
assuming that 30% of this 8% is free myricyl alcohol. The cal- 
culated amount of palmitic acid required to combine with the 
free myricyl alcohol contained in the amount of carnauba con- 
tained in defendant's record, as shown by analysis, would be 
1.4% ) assuming that the carnauba contained 30% of free myricyl 
alcohol). Now, since the Thornberry record referred to stated 
to contain 6% of carnauba, the amount of free palmitic acid 
required in this case would be still smaller. Calculating the 
amount of pure stearic acid required for the Columbia record 
would be 1.56%, and for the Thornberry record somewhat less 
than this. Then, if we assume the free acid to be composed of 
half stearic and half palmitic, the Columbia record analyzed 
would require 1.48% of free stearic acid, and the Thornberry 
record somewhat less than this amount to combine with the free 
myricyl alcohol even assuming that the carnauba wax used con- 
tained as much as 30% of free myricyl alcohol. If Professor 
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Holton had made up two compositions with exactness of the 
same ingredients, and taken care that no acid vapor escaped, in 
one of which he added carnauba wax in the proportion indicated 
in my analysis, and in the other na carnauba wax, and had then 
determined after heating both compositions for the same length 
of time, and at the temperature mentioned in the patent and 
had then determined by analysis the percentage of free stearic 
acid in each, and if he found that the amount of free stearic 
was the same in both, then his deductions would be correct. In 
the manner he has arrived at his conclusions, they are of no 
value whatever as proof for or against the formation of an ester 
in the composition. In addition to the chances of error in Pro- 
fessor Holton’s deductions as above pointed out, the analysis 
which I have made could easily have an error which might affect 
the free stearic acid calculations of Professor Holton from one 
to two per cent. I observe further that Professor Holton com- 
pares Thornberry record formula B, without carnauba, and 
Thornberry record, formula B with carnauba, as regards the 
amount of free stearic acid contained in each, and he states that 
the quantity found was “practically identical.” He gives no 
figures in his statement as to the amounts found. The same 
criticism regarding this comparison of formula B with and with- 
out carnauba is applicable to this point, as that which I have 
previously made regarding his comparison of the analysis of 
defendant's record and the Thornberry record, formula B with 
carnauba. Since the percentage of free stearic 
combine with 30% of myricy 








cid necessary to 
‘yl alcohol contained in the amount 
of carnauba wax added to the Thornberry composition would be 
less than 114%, this relatively small amount may have been 
regarded by Professor Holton as immaterial; at least he giyes 
no figures to determine what the variation was between the two 
compositions, and the fact that Professor Holton did not find 
them to be absolutely identical means, of course that there was 
some difference. Furthermore, it is to be observed that Professor 
Holton found the amount of free stearic acid in the Thornberry 
composition with carnauba to be “practically identical with the 
free stearic acid in the Thornberry record without carnauba.” 
Now in the former case, we have 6% of carnauba wax which 
must be taken into account, so that leaving out of consideration 
all reactions and regarding the two compositions as absolutely 
alike in every other respect, the quantity of free stearic acid 
should not be identical in the two cases, but there will be a 
variation of at least 1%. Apparently, therefore, Professor Hol- 
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ton regards a small variation of this amount as immaterial, when, 
as a matter of fact, it is enough to take care of 30% of free 
alcohol. 
9. In answer to +Q. 66, Professor Holton considers the 
several hardening materials known in the prior art. but he does 
not seem to be able to say with any degree of positiveness that 
any of these materials, except carnauba wax, could be effectively 
used, nor is he able to say which materials would be miscible and 
which would not be. He does, however, refer to the possibility of 
using sand and other gritty materia 
“weuld be undesirable ingredients to add for the purpose of 
hardening the soap composition of the patent in suit." Why 
would the use of sand, or other gritty material, be undesirable? 
al. Locking at the matter superficially, it would appear that if 
yeu add a gritty material to the composition it would naturally 
make a rough surface, and this I have no doubt was the way in 
which the question was regarded by Professor Holton, as well 
as Mr, Cameron, who testified to the same effect. .\ man, how- 
ever, like Mr. Edison, giving intelligent and careful thought to 











and states that these ro 


the matter would conclude that since the gritty particles were 20 





admixed with an extremely limpid composition. the compesition 
would flow completely around and cover the gritty particles, sa 
that the surface would be perfectly smooth, and when Mr. Edison 
suggested in his patent No. 713,209, that the metallic soap com- 
pesition might be admixed with gritty materials, he no doubt 
trened in this way. And, in this respect, Mr, Edison was very 
in the molded record art that 
dust and 








largely right, because we tin 
careful filtering to remove foreign particles, such a 
‘livt which get into the scrap composition, is not necessary as in 
the manufacture of the blank composition, where a surface ha: 
tbe produced on which a record can be cut. And, in the manu- 
facture of a molded record composition, even when quite large 
percentages of gritty substances are added, the surface looks to 
the eye to be perfect, but to the ear the reproduction is rough, 
although not so rough as one might think. The reason for this 
roughness is that the shrinkage of the composition is greater 
than that of the gritty particles, which from this cause produce 
microscopic irregularities in the surface, but this fact could only 
he determined by experiment. 

















Q. 260. In R-dQ. 148 and R-dQ. 1530, Professor Holton states 45 


that with the composition of formula B of Macdonald patent No. 
606,725, the amount of free stearic acid would be 122.4 pounds. 
Would it, in your opinion, be possible to accurately calculate the 
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amount of free stearic acid obtainable under the conditions 
assumed. by Professor Holton? 

d. Macdonald formula B, as given by Mr. Thornberry in his 
answer to Q. 39, gives the following: 





“Stearic acid ......... ++ s+++300 Ibs, 
Aluminum powder ........... La 
Caustic soda lye ........6.005 gi 
Sal-soda . a 
Ceresin * 











10 Water 12 gals. 





It would be absolutely impossible to calculate with exactness the 
amount of free stearic acid that would be in the composition when 
finished mace from this formula, even if there were no less of 
stearic acid from vaporization which inevitably does take place 
to quite a large extent, depending on the time the material is 
heated at the high temperature and upon the temperature of the 
stearic acid during the adding of the ingredients, But, leaving 
this vaporization out of consideration, we have first, aluminum 
x powder 1.5 lbs. Now, this aluminum powder has an impurity of 

20 about 2%, which is variable, and which would largely alter the 
calculations of free stearic acid ; second, the caustic soda lye varies 
within large limits. This would. also greatly affect the percentage 
of free stearic acid. Third, the sal-soda is a crystalline substance 
containing 10 molecules of water, which on exposure to the air 
loses a large quantity of water, and changes in its percentage of 























>» would have a ve 


Na,O to quite a large extent. ‘This ‘\ 
cid. ‘The ceresin vapor- 


intluence on the amount of free stearic 
izes during the heating and could not be figured as the full amount 
given in the formula. Now, in making a calculation like that of 
30 Professor Holton, and leaving out entirely the important factor 
of less by vaporization of stearic acid, it would be possible to 
take as examples’ of these variable factors figures which would 
give results at least 10 pounds on either side of the amount cal- 
culated by Professor Holton, or, in other words, within those 
limits, it would be possible to get any result we wanted to get. 
On the subject of vaporization of the stearic acid, [ know from 
experience that its loss is in the neighborhood of 10% of the 
s free stearic acid, or about 2% of the whole composition, These 
calculations of Professor Holton are to my mind as unscientific 
4o and unfair as if a person having a problem in algebra to solve, and 
. knowing the answer, were allowed to give any values he saw fit 
to the symbols. 











Raymond R. Wile 





by A aye 
he conditions 


snberry in his 


w 


als 


exactness the 
dosition when 
sre no less of 
es take place 
e praterial is 
rattire of the 
But, leaving 
st, aluminum 
1 impurity of 
zely alter the 
odatye varie: 
le percentage 
ine substance 
ire to the air 
dercentage uf 

ry li 
eredin vapor- 





ie 





2 full amount 
1 like that of 
ortant factor 
€ possible to 
whith would 
amount cal- 
within those 
inted to get. 
know from 
10% of the 
tion, These 
S unscientific 
to solve, and 
es he saw fit 





JONAS W. AYLSWORTH. 287 


Q. 261. In answer to R-dQ. 152 Professor Holton states that 
the amount of free stearic acid determined by him from analysis 
of “Thornberry record formula B with carnauba” assuming the 
amounts of the composition to be those given in Macdonald pat- 
ent No. 606,725, to be 122.5 pounds as against 122.4 pounds, 
found by his calculation of the formula of that patent, and he 
concludes (R-dQ. 153) that this coincidence in figures “ is a prac- 
tical demonstration that there has been no such reaction” between 
any free stearic acid and free alcohols in carnauba wax. Do you 
agree with Professor Holton in this respect? 

A. I do not consider that this coincidence in figures proves any- 
thing regarding the reaction of free myricyl alcohol in carnauba 
wax and the stearic acid, because as I have stated before, even 
assuming that there would be no loss of stearic acid, due to 
vaporization, the value given in the calculated result might be 
varied within wide limits by assuming various degrees of purity 
of the ingredients. Then aside from this, it was stated by Mr. 
Thornberry that the composition in question was cooked for 1314 
hours. This long cooking at a high temperature would cause a 
variation in the amount of free stearic acid of at least 3% of the 
whole composition, or about 20% of the free stearic acid. Then, 
if stearic acid were added to make up for this vaporization, the 
amount added would have to be considered, and furthermore, 
during the molding operations, there are slight losses of stearic 
acid. Even assuming that there was no reaction, which is the 
hasis of Professor Holton’s assumption, we would expect a con- 
siderable variation in the amount of free stearic acid, where, on 
te contrary, in his statement he has identical or practically 
identical figures with the two compositions. This coincidence 
means nothing, and in fact the entire calculation of Professor 
Holton means nothing. There might be considerable reaction in 
one case and no reaction in the other case, and it would be readily 
Possible to obtain the same figures in the two cases by simply 
giving different values to the ingredients used as to their purity. 
It would be just as impossible to make a fair and accurate com- 
parison between a paper formula, such as that of the Macdonald 
imitent, and a formula derived from actual analysis, as to make 
4 comparison between either formula and the multiplication table. 

Q, 262. Kindly consider patent to Miller, referred to by Mr. 
Cameron-in R-dQ. 76, and state whether this patent describes a 
composition which would have any utility whatever in the molded 
record art? 
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A. In the answer referred to Mr. Cameron states only a few 
of the ingredients referred to in this patent and he does not 
explain what the patent relates to. The Miller patent is a com- 
position for polishing shoes and not for making molded phono- 
gtaph records. Mr. Cameron also in describing this composition. 
mentions as the first ingredient—bar soap, when as a matter of 
fact, only 3 ounces of soap are used as against 10 pounds of 
paraffin, 6 pounds of stearic acid, four pounds of bees’ wax, two 
pounds of ivory black, 114 pounds of lamp black, three ounces 
of gum-dammar, ten ounces of sugar, one-half gill of alcohol, and 


‘one-half gill of turpentine. In other words, the amount of soap 


used is about 1% of the entire composition, whereas, with a com- 
position suitable for the molded record art, the proportion of seap 
is about 76%. Bar soap is of no utility in this art, being in the 
first place a hydrated soap, and in the second place. an oleate, 
which is very largely hygroscopic. One of the things we have to 
avoid is the presence of any consiclerable percentages of any oleate. 
The composition disclosed in this patent is comparatively soft, 
much softer than the blank composition, and could not be used 
successfully: for making molded records. Mr, Cameron seems to 
have some doubt whether the composition of the Miller patent 
may not have a boiling point as high as 450 to 475° F. Asa 
matter of fact, the boiling point would be that of the most yolatile 
ingredient, which is the alcohol, and this boiling point would he 
less than 200° F. 

Q. 263. Have you read the deposition of Professor Charles F. 
Munree herein? A. 

OQ. 264. Kindly consider the patent to Hart, No. 418.947. re- 
ferred to by Professor Munroe in answer to Q.8, and state 
whether this patent describes a composition suitable for use in the 
molded record art. 

A. It does not. It describes a composition for crayons, con- 
sisting of carnauba wax, stearic acid, and paraffin, in substantially 
equal proportions, and a suitable coloring pigment, the ingredients 
being melted and molded into the form of crayons. Such a com- 
position would be much softer than the blank composition and 
would not be commercially molded. As a composition for the art, 
it would be far inferior to the blank composition.- 

Q. 265. Having reference to Macdonald reissue patent No. 
12,695, and assuming that it were attempted to make molded 
records from a composition of stearic acid and ceresin, would the 
effect cf suddenly chilling the record cause the harder ingredient 
to predominate at the surface, as described therein, to form a 
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“casting whose exterior surface is much harder and denser than 
its mass” (p. 2, lines 15-16). 

A. No, it would not cause the harder ingredient to segregate 
and collect on the chilled surface. That is an entirely erroneous 
idea; on the contrary, suddenly chilling of mixtures of molten 
substances generally tends to prevent the segregation, What 
actually does take place is that the sudden chilling renders the 
surface less crystalline for a short depth only, but this is true 
of all molded records, no matter what the composition is. It is 
true of stearic acid alone. pce) | 





Srevens Institute, Hopoxen, N, J. | 
Monday, March 18, 1907. 

Met pursuant to adjournment. ‘ 

Counsel present as before, 

The witness JONAS W. AYLSWORTH is recalled for the 
purpose of cross examination in accordance with arrangements 
previously made between counsel. 

CROSS-EXAMINATION by Mr. Masste: } 

+Q. 266. I call your attention to your answer to Q. 243. In 20 
this answer you say the Columbia records copy the phonograph 
records of complainant in appearance so closely that except for 
the name on them it is almost impossible to tell them apart.  - j 
Phonograph records are of a homogeneous composition as dis- ; | 
tinguishehd from a paper tube having a waxy coating thereon { 
are they not? 4. They are. 
tO, 267. They have an internal taper, instead of a true cylin- i 
drical bore and they have internal ribs instead of a smooth sur- 
face have they not? 

A. The phonograph records have an internal taper of bore 30 
with concentric parallel ribs. 

xQ. 268. Do you know whether or not these features are, or 
at least purport to be, covered by patents owned by the Edison 
interests; I refer to the fact that the composition is homo- 
geneous instead of being spread on a paper tube, that the cylin- 
ders have a tapered bore and have internal ribs. 

Counsel for complainant admits that except for 
the composition used by defendant, and the process 
employed by defendant in the manufacture of the rec- 
ords, up to the present time no claim for infringement 40 
of any other patent is made. 

Defendant's counsel proposes to show that the de- 
fendant has the benefit of a license under the patent 

37 NEW i 
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referred to, and therefore will object to question 243 
and the answer thereto as irrelevant, immaterial and 
tending to mislead the Court. 

Complainant’s counsel replies that: it is now too 
late for the defendant to raise any question of license 
in this case and that no question of license is set up 
in the answer, 

+Q. 269. In answer to Q. 45 you refer to Edison Patent No, j 
400,648, and say that the composition of this .patent, so far as 
Io you know, was not used practically. Do you know whether or 


not any composition consisting of stearic acid and ceresin was ' 
ever used practically for the purpose of phonograph blanks or 
phonograph cylinders? | 


A. No, I do not know of that particular composition hay- 
ing been used practically for phonograph blanks or for any 
other form of phonograph cylinders, This answer refers to all 
the compositions mentioned in this Edison patent. 

+Q. 270. So far as you know, during the period between the 
date of the Edison patent just referred to, No. 400,648, and 

20 the date of your Aylsworth patent here in suit, was there any’ 
soap composition in general use, or in common use for the pur- 
pose of phonograph cylinders, consisting of stearic acid and 
ceresin alone with no other ingredient present? 

A, The ‘question as you have stated it is not clear. You 
speak of stearic acid and ceresin alone as being soap compo- © 
sition; this would not be strictly correct; there was, howe 
between those dates, in general use, a soap composition con- 
taining stearic acid, soda, alumina and ceresin. This is a blank 
composition, practically identical with that which is used today. 
3° =©Adjourned until Tuesday, March 19, 1907, at 10:30 o’cloc 

A. M. at the office of defendant's counsel, Tribune Building, a 
New York City. 


—s- 








Orrice or Purtie Mavro, Eso., 
Tripune Bupc., New York City. 
Tuespay, March 19, 1907. 
Met pursuant to adjournment. 
Counsel present as before. 
49 JONAS W. AYLSWORTH. - 

CROSS-EXAMINATION resumed. 
+Q.271. In question 250 after giving Story-Maskylene’s 

figures for the free myricyl alcohol which he thought he found, 


Rayifond R. Wile 
Resdpreh Library 








. 
*. JONAS W. AYLSWORTH. 291 
2 question 243 
mmaterial and you say “This was confirmed by Sturcke.” What percentage of 
free myricyl alcohol did Sturcke find? 
t is now too A. Sturcke did not sum up his results and give percentages, 
ition of license but from his figures of the soluble portions of the extracted por- 
‘ensé is set up tion, by hot alcohol, given in his article I calculate that there 
must be at least 31% of free wax alcohol. Sturcke states 
on Patent No. : “Furthermore it is demonstrated by the above de- 
tent, so far as terminations that free alcohol even in considerable 
ow whether or quantity, is contained therein. 


Operating on 1957 gramms of the raw wax by extraction 10 
with hot ethyl alcohol, Sturcke obtained 60.04 per cent. of ex- 
tract; this extract which he obtained, while it does not necessarily 
aposition hay- represent a completion of the extraction of all matter that might 
‘s or for any be soluble in hot alcohol, yet would contain the greater portion of 
wv rfers to all all of the free alcohols existing in the wax together with smaller 
proportions of the esters, which he states, in this same article, 
are soluble only to a very slight extent in boiling alcohol. By 
this treatment he gets a residue after extraction, and an extracted 
portion. The insoluble residue must necessarily contain by far ‘ 
the greater part of the esters which are in carnauba and the 20 
extracted matter must contain by far the greater portion of the 
free alcohol. Then he operates on the residue by saponifying it j 
by prolonged treatment with alcoholic potash, thereby decom- 
posing all of the esters which it contains and setting free the 
alcohols which existed in it, in combination, Then, after care- 
fully drying this soap formed from the acid that was in the ester, 
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pcition con- 

his is a blank and the aleohols which were combined with cerotic or the other 
s used today, acid to form the ester, he extracts this material; he thereby 
10:30 o'clo \ obtained 51.1 per cent. of extract which represents a fair measure 


| of the alcohols which were in combination in the ester in this 30 
particular residue. Then operating in the same manner upon 
the extract matter obtained from the raw carnauba wax he ob- 
tained 78.4% of extract. This figure represents the free alcohol 
that was contained in the wax together with a smaller amount 
of alcohol which existed in this original extract in combination 


ine Building, 


’ 


Crry. 
19, 1907. with acids in the form of esters, which, as he has stated in this 
~ article, were slightly soluble in hot alcohol. While operating on 
these large amounts by extraction will give a fair indication of 
és the composition yet they “are not exactly quantitative and the : 
deductions that can be drawn from them would only indicate the 40 
Maskylene’s minimum amount of free alcohol. If the extraction were perfect 


then the result could be accepted as quantitative. Since he 


it Ls» found, ; 5 
: obtains an extract amount from the original alcoholic extract 
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alcohol, therefore that contained practically all of the free alcohol 
existing in the wax together with a smaller amount of alcohol 
which existed in the original extract matter as an ester, this 
ester being slightly soluble in the hot alcohol, 

To arrive at an approximation of the amount of the free 
alcohol that was originally present in the carnauba wax, it will 
_ be necessary to know how much of the alcohol compound in this 
a | 10 78.4% was derived from esters. To this end we take the part 

H which did not dissolve in the hot aleohol and which, after 
| ’ saponification to liberate the total alcohols contained in it, gives 
i} us 54.1% of extract. This 54.1% of extract can be nothing 
| else but the alcohols and whatever traces of hydrocarbons may 

{| have been present in the material. r 
| In this case, as well as in the other cases, where the saponified 

ij substances is extracted, the solvent used is petroleum ether, 

| which solvent dissolves the alcohols and hydrocarbons but does 
i not dissolve the potassium or sodium soap combination of the } | 
y * 20 acids. Therefore this residue, of which 54.1% was extract 

uw matter, gives a fair estimate of the total alcohcls present in the 

{ esters contained in carnauba wax. That would-leave 45.9% of j | 
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after saponification, which he has given as 78.4% of total alco- 
hols from the extracted matter that was soluble in the hot 


acid. i 
i Then, by simple proportion, we can figure how much of the | | 
1 78.4% of extracts, which I have mentioned before as containing 
! the total free alcohols together with the smaller amount of aleo- 

w hols derived from esters, was ester, in the following manner, the 
result of which will give us a fair estimate of the minimum 
quantity of free alcohols in the wax: We take 78.4% from 100; 
3e this gives 21.6% of acid occurring in the part soluble in alcohol 
al then 51.1% were found combined in the residue with 45.9 of 
acids; therefore, by proportion, there should have been com- 
bined with the 21.6 of acids, that were present in the parts soluble 
in alcohol, 25.4 of combined alcohols; that is to say, alcohols in 
combination with the 21.6 of acid. Adding these two sums to- 
gether we get a total of 47% of esters in the extract matter. 
Then deducting from the 78.4 of alcohols obtainable from the 
part soluble in hot ethyl alcohol gives 31.4% of alcohols that were 
in a free state in the original wax. 

These figures, of course, are not exactly quantitative, but they 
indicate that the wax must have contained at least that much free 
wax alcohol. ‘ 

Defendant's counsel desires further study of this an- 
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of total alco- 
ie in the hot 
ie free alcohol 
int of alcohol 
an ester, this 


swer before being able to cross-examine on it, if that 
can be done at all. 
xQ.272. Are we to understand that your conclusion that 
Sturcke’s investigations indicate about 31% of free alcohol in 
carnauba wax, depends upon the line of reasoning just set forth in 
2 your answer? 
t of the free A. As to the figures of the minimum amount, that line of 
2 wax, it will reasoning set forth in my answer would indicate that there is at 
pound in this least 31% of free alcohol in the carnauba wax. There are other 
take the part references in the article in which he states that there undoubtedly yo 
Weich, after is a considerable per cent. of free alcohol in carnauba wax, but I 
«lin it, gives find no other figures from which any approximate estimate of 
n be nothing the amount could be obtained. 
xcarbons may x«Q. 273. But your conclusion depends upon the reasoning set 
out in the long answer just given? . 
A. As to the approximate figures of the free alcohols it does. 
I, of course, refer to Sturcke’s article. 
«Q. 274. I show you that particular portion of the translation 
of the Sturcke article which I quoted in +Q. 111 propounded to 
i Dr. Stillman. Do you understand that in the proceedings there 45 
' described the carnauba wax was dissolved in alcohol? 


the saponified 
olem ether, 
jons but does 
nation of the 
was extract 
resent in the 


ver5.9% of Al. No, in the proceedings there described the saponified ma- 
terial is extracted with petroleum ether. ‘ 
much of the +*Q. 275. With what do you understand the wax was “directly 
as containing saponified”? 4. By alcoholic caustic soda. i 
ount of alco- xQ. 276. What is the meaning in this connection of the phrase, = 
manner, the “separated with salt”; what was separated and how was this 
he“minimum done? 
% from 1co; A, In soap, in order to separate the same from excess of alkali, 
le in alcohol; i the operation of salting out is employed... This will separate the 30 
with 45.9 of 5 soap, and other fatty bodies contained in the same, from the excess 
e been com- of alkali and from the solvent which is contained in the soap. In 
pafts soluble this case, the operation of salting out removes both the excess of 


alkali and the alcohol which was used as a solvent, for that alkali 
during saponification. 

*Q. 277. It was the soap that was “dried” after the separation 
with salt? 4. It was the soap and alcohols mixed therein. 

xQ. 278. What substance or substances diid Sturcke dry? 

A. He dried the total saponified mass consisting of the soda 
soap and of the acids in the material which he saponified together 4o 


‘, alcohols in 

Wo sums to- 

tract matter. 

ble from the 

ols that were 
~ 


a 


ive, but they 


at much free with the alcohols that were contained in the same. 
*Q. 279. “And then the dry soap: (was) extracted.” How 
y of this an- was the dry soap extracted, and what was left? 
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A. The dry soap was extracted with petroleum ether; in this 
article I do not see any description of the exact apparatus used. 
There are a number of methods that are used for carrying on this 
process, the principle involved in each is that, first, solvent is 
supplied to the material which carries away the portions which 
are soluble in the solvent, and this is repeated a sufficient number 
of times to more or less completely remove all of the matters 
soluble in the particular solvent used. This would leave a residue 
consisting of the soda soap of the acids contained in the matter 
originally. This original matter in this case, as mentioned on 
page 7 of the translation of Sturcke’s article, was that part of 
the carnauba wax which had remained unsolved in hot ethyl alco- 
hol during the treatment of the original raw wax; and therefore 
these acids would represent the acids combined in the esters 
which occur in the carnauba wax. 

+Q. 280. If I understand your attitude, where the Sturcke 
article says “The wax was directly saponified,” do you con- 
sider that the term “the wax” does not mean carnauba wax, 
but merely that portion of it which had formerly failed to dis- 
solve in the hot alcohol? 

A, In the part which I have just referred to in my previous 





‘answer Sturcke mentions that the part of carnauba wax which 


had remained unsolved in alcohol was converted into soda soap 
and extracted. Further down on the same page he states— 
“In the experiment with a second and third quantity of wa 
the digestion with alcohol was left out. The wax was directly 
saponified and then separated with salts dried, and the dry soap 
extracted.” This refers to an additional experiment. 

+Q. 281. And it was this additional experiment which is set 
out in +Q. 111 propounded to Dr. Stillman; in other words, 
the substance dealt with in the experiment there inquired of 
was the carnauba wax and not some undissolved residue? 

A. The amounts given in the answer to +Q. 111 do not, as I 
take it, represent either one; they represent the combination of 
the residues unsolved in hot alcohol, and two fresh portions of 
the raw carnauba wax saponified, amounting in all to 2800 
gtamms, from which he obtains 1,530 gramms of alcohols for 
purposes of fractionating, in order to study their nature. There 
is nothing quantitative about it because he states that in the’ 
experiment with the second and third quantity of wax about 
800 gramms of the original wax, which was not digestive with 
alcohol, was used. That second and third portion together 
would amount to about 1600 gramms, which, together with 
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ether; in this 
pparatus used, 
arrying on this 
irst, solvent is 
nortions which 
fici@nt number 
of the matters 
leave a residue 
in the matter 
mentioned on 
s Mat part of 
hot ethyl alco- 
and therefore 
in the esters 


the other soaps obtained from previous saponifications, 
amounted to 2800 gramms. In this particular part of the 
treatise he is dealing with the substance extracted, which, by 
the treatment, would be the alcohols and hydrocarbons contained 
in the original wax, in order to get a large quantity for the 
purpose of fractionating and identifying various bodies con- 
tained in the same, In order to perform such fractionating ex- 
periments it was necessary to have a very large amount and 
for that reason Sturcke has evidently combined all of his ex- 
tracted matter including that from raw wax and that from the 10 
residues after alcoholic extraction. j 
xQ. 282. That is to say, according to your views, Sturcke 
got about 1,550 gramms of the alcohols and hydrocrabons out 
of about 2800 gramms of material, and this material consisted 
of practically three batches, namely, one consisting of some 
850 gramms of the ester residue and the other two constituting 
together about 1600 grams of the crude carnauba wax? 

A. That is my interpretation of it. 

Q. 283. An interpretation of what Sturcke means is of 
course for the Court. If we assume that Sturcke’s article 20 
means that the 2800 gramms was the original carnauba out of 
which he obtained the 1550 gramms of alcohol and hydrocar- 
bons, this would indicate the presence of about 55% of the 
alcohols in the wax_would it not? 

A. If we assume that, I think your figures are correct; but it 
is expressly stated in summing up his work on page 3 that 
out of 1,935 gramms of the part insoluble in alcohol he got 
1,048 grams of extract amounting to 54.1%, and judging 
trom that I would say that your assumption in the question is 
not correct, 30 

+Q. 284. “The part of the carnauba wax which did remain 
unsolved in alcohol, about 850 g.” etc. would represent the resi- 
due from what number of gramms of the original carnauba? 

A. The amount solved out of that body was about 60%. 

+Q. 285. In studying this matter and giving your testimony 
did you take into consideration the fact that the language em- 
ployed is this, namely: “The total extract quantity, from the 
atigs, Phere total quantity of carnauba wax treated (altogether 2,800 g.)” 

s that in the «l. I do not consider those figures as representing the total 
of wane about ; ‘mount of carnauba wax treated, but that they refer more es- 40 
' 
i 
t 
; 
i 
i 
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1,957 gramms of original carnauba wax were used, and fur- 
ther on it is stated that two lots of 800 gramms each of original 
carnauba wax were used, thus making a total of 5,488 gramms, 
which does not correspond at all with the assumption that 2,800 
gramms represents the total amount of original wax treated. 

+Q. 286. The paragraph which you have just referred to as 
being near the beginning of the article begins, does it not as fol- 
lows: 

“In order to obtain information about the part of 
the carnauba wax dissolved in boiling alcohol, as well 
as about the part which was not dissolved, carefully 
weighed quantities (about 2 g.) of the raw carnauba 
wax and of both the dissolved and undissolved parts 
thereof were saponified,” &c, 

He is dealing with carnauba wax obtained from an English 
drug store and some obtained from a Dresden drug store; and 
after that follows the table in which the figures as given in this 
translation of the material obtained from the German store 
appear to be 1,931 g.; of the material obtained from the Eng- 
lish store, 1,957 g.; that the material soluble in alcohol is 1,939 
g. and that insoluble in alcohol 1,935 g.; does it not appear 
to you that the comma in these last four figures is a mistake 
for the decimal period, so that the amount employed in each 
of the four tests was stated before to be about two gramms in- 
stead of about two thousand gramms; and is it not also the fact 
that in German the diacritical mark avhich we call a comma is 
the decimal point? 

Before answering this question I call your attention to a 
paragraph a page or two further on in which Sturcke says that 
in order to examine still further the solubility of the carnauba 
wax “2,52 g.”’ of it was treated and of this there remained un- 
dissolved ‘“‘o,98 g.” and a few lines below he gives the figures 

“0,295 g.” and “o,286 g.”” 

A. In calculating the percentage of myricyl alcohol from these 
figures the percentage given was taken as a basis, and not the 
actual weight of the substances used. You are correct; Sturcke 
evidently meant two gramms of the material or thereabouts. I 
had not considered it as being the small amount, I consiclered 
the amounts given as the larger amounts “1,931 g.,” not 
regarding the comma as the decimal point. This, however, does 
not affect the deductions in regard to these figures, but it would 
change my answer to +Q. 285 where I referred to 5,488 gramms, 
because in that answer I considered these figures as the larger 
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amounts. This interpretation of these weights actually used in 
this experiment, namely, 1.931 gramms, makes those figures 
more quantitative than I had considered them when I was figur- 
ing out the 31% of myricyl alcohol. I would think with the 
larger figures there was no attempt made for quantitative deter- 
minations of the amount cf free alcohol in them at all or as to the 
total amount of alcohol; the larger figures referred to being the 
2800 grams and the 1550 grams on page 8 of the translation 
where no decimal point is used. The object of Sturcke in mak- 
ing the experiments with the smaller amounts was to quantita- 
tively determine these points, whereas his object in operating on 
the larger amounts was to produce sufficient of the alcohols to 
investigate as to their nature. The saponification of these larger 
amounts was most probably incomplete, whereas his alcoholic 
saponification of the small amount was probably more thorough 
and complete. It is stated that these larger amounts, namely the 
800'gramms of carnauba wax and the 850 grammis of the residue 
which was not dissolved in alcohol, were converted into soda 
soap; it does not say that they, were converted into soda soap by 
means of alcoholic caustic soda. This being the case I know from 
my own experience that carnauba wax cannot be completely and 
thoroughly saponified without the aid of alcoholic soda or potash, 
by ordinary methods of saponification, Therefore any deduc- 
tions arrived at from these larger figures cannot be taken in a 
quantitative way. The object of the investigator was to secure 
large amounts to experiment on and for purposes of quantitative 
work he used the smaller amount above referred to and which 
was used by me in figuring out the 31%. The investigator him- 
self has depended upon the result of his work on this smaller 
amount for proof of the existence of free alcohol in considerable 
‘mounts, because at the end of his work on this smaller amount 
he makes this statement: 

“The presence of free alcohol in carnauba wax can 

consequently be doubted no longer.” 

Tn addition, on page 4 of the translation he says 

“Furthermore it is demonstrated by the above deter- 
minations that free alcohol, even in considerable quanti- 
ties is contained therein.” 

In view of this explanation I would answer xQ. 285 as fol- 
lows: TI did not use in my calculations, where I got 31% from 
Stureke’s figures, the larger amounts mentioned in your ques- 
tion, These larger amounts were converted into soda soap and 
since he does not mention the use in connection therewith of 
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alcoholic soda, I consider that the percent. of extract matter ob- 
tained on these larger amounts as of no value in any quantitative 
deductions regarding carnauba wax. The object of the investi- 
gator in operating on these large amounts was to produce sufhi- 
cient of the alcohols to more completely investigate their nature. 
+Q. 287. Your statement as to your views of Sturcke’s object 
and purpose and as to your own deductions and conclusions are 
objected to at this time as volunteered and unresponsive. But is 
it now your opinion that when Sturcke reported the test which he 
sums up by saying the “total extract quantity from the total 
quantity of carnauba wax treated (altogether 2800 g.) amounted 
to about 1550 g.,” he had not previously obtained some nineteen 
hundred odd gramms of the extract containing the ester? 

A. [have already referred to the answer that would have to be 
changed on account of the mistake as to the decimal point which 
in a previous question you called my-attention to. That, of 
course, would make the figures which I gave as the original 
carnauba wax, amounting in one case to 1,931 gramms and in 
the other to 1,957 gramms, which added to the 1,600 gramms, 
being the two lots of 800 each, made 5,488 gramms, incorrect, 
and I withdraw those figures in that answer. Regarding the ma- 
terial operated on whereby Sturcke gets a total of 1,550 gramms 
of extracted matter after the saponification, that material then, 
I believe, included the two lots of 800 gramms each and the 850 
gramms of residue after the alcohol treatment which would 
amount to 2,450 gramms. The original material from which he 
got the 850 gramms of residue by alcoholic treatment, was derived 
from 1200 gramms; and 830 gramms from 1200 would give 350 
gramms; this amount would mean 2800 gramms of the original 
carnauba wax. This would appear to give a total of 1,300 
gramms of alcohol from the 2,800 gramms of original carnauba 
wax, but it by no means follows that that amount can be depended 
upon as quantitative, because, as I have stated before, the two lots 
of 800 gramms each were not actually weighed; he says “About 
800 gramms”; and, furthermore in the saponification of these 
materials there was not that attempt to make complete saponifica- 
tion that there was when he operated upon the smaller amount. 
Therefore I would not place any value on these figures as in- 
dicating the composition of carnauba wax in a quantitative sense. 

Q. 288. I believe I understand your position to be that in 
this experiment Sturcke had altogether 2,806 gramms of car- 
nauba wax from which he obtained 1,550 gramms of alcohols and 
hydro carbons, or about 55% ; but you think if he had saponified 
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with the alcohol solution and had completed his saponification 
and had taken greater pains he would have obtained a higher per- 
centage of the alcohols and hydro carbons? 

<1. He would have obtained a higher percentage, and he actu- 
ally did obtain a much higher percentage in the more careful 
experiment where he operated on the small amount; he there ob- 
tained by the extracting of that alcohol, 60.04 per cent. of ex- 
tracted matter, which extracted matter itself consisted of 78.04% 
of alcohol, and which residue, after the alcoholic transaction, 
gave 54.1% of alcohol. In other words, taking the sample of 
English wax whereby Sturcke gets 60.04% of extract soluble in 
hot alcohol, disregarding the fraction which amounts to only */;9, 
that would leave 40% of residue; after the complete alcoholic 
saponification and extraction of the alcohols, Sturcke obtained 
78.04% of alcohols from the extracted portion; or, in other words, 
he obtained 47% of alcohols in the extracted portion: that is 
47% of the 60 per cent. he found was alcohols. Then, in the 
residue, which was not soluble in water, he found 54.1% of 
alcohols; 54.1 per cent. of 40%, the 40% being the residue not 
soluble in alcohol, gives 21.6 per cent.; this added to the 47% 
gives 68.69% total alcohols found in the original wax in this ex- 
periment; that is, it gives at least this much. This of course 
may be slightly low because it is possible that the original alco- 
holic extraction was’ not carried to completion, as those opera- 
tions are more or less difficult and tedious to carry to completion ; 
wid, furthermore, it is known to-day that for the complete saponi- 
Heation of these waxes, like carnauba and bees wax, it is not only 





hecessary to heat them with alcoholic potash or soda, but to heat 
them with alcoholic potash or soda under slightly increased 
pressure for at least two hours, and in Sturcke’s work there is 
no mention as to how completely this work was done. Therefore 
the figures he has given and the figures that are deduced from the 
figures which he has given, represent the minimum amount of 
total alcohols contained in carnauba wax, and this minimum 
amount, as I have before stated is 68.6%. 

+Q. 289. I understand that you consider the particular state- 
ment of Sturcke, where he finds alcohol amounting to 55%, as 
heing unreliable for two reasons, namely, first, because he was 
nor intending to make a quantitative analysis and did not have 
that purpose in mind, and second, because his saponification was 
hot carried out with an alcoholic solution; are these the only 
reasons? 

<1. I would judge anyone who was familiar with work of this 
kind, as Sturcke must have been, would not attempt to operate 
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on quantities of such large amounts where he had to perform the 
operation of extraction, which in this case was a twofold opera- 
tion of extraction, dnce by alcohol, in the original carnauba wax 
and again by petroleum ether on the saponified substances. 

+Q. 290. Do you understand that this same test in which he 
says the total amount of carnauba was 2,800 gramms was one 
single test or the aggregate of three separate tests? 

A, The aggregate of three separate tests. 

Adjourned until Wednesday, March 20, 1907, at 10:30 o’clock 
A. M. at the office of Frank L. Dyer, Esq., Edison Laboratory, 
Orange, N. J. 


Eptson Laporatory, Orance, N. J. 
Wepnespay, March 20, 1907. 

Case resumed, 

Counsel present as before. 

The CROSS EXAMINATION of the witness JONAS W. 
AYLSWORTH was resumed by Mr. Masste: : 

*Q. 291. Do you understand the earlier tests of the two 
samples, one from England and one from Dresden, and of the 
portion which was soluble and the portion which was insoluble, 
respectively, were each one single test only, or the aggregate of 
separate tests? 

A. I understand that these tests represented first two separate 
tests. 

In I he operated on 1.931 gramms accurately weighed, other- 
wise he would not have carried out to the third decimal, whereby 
he got 61.6 per cent. of extract. Second, he operated on 1.957 
gramms of English wax and. thereby obtained 60.04% of ex- 
tract. Those two amounts represent the only portions of fresh 
carnauba wax operated on under these quantitative tests. The 
third and fourth amounts operated on, given on page 3 of the 
translation, were not the original carnauba wax, but as he states, 
1.939 gramms of the part soluble in alcohol and 1.935 gramms of 
the part insoluble in alcohol. 

I take it that in the third and fourth experiments where he 
cperated on the extract portion of the residue portion after 
alcoholic separation, the substances which he used were those 
derived from his experiments I and IT on the raw carnauba wax 
and. that in order to obtain sufficient of these materials he made a 
further separate quantitative experiment duplicating experiments 
I and II, in which he used 2.52 gramms of carnauba wax and 
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boiled the same with 750 c.c, of alcohol, thereby obtaining 38.9% 
of the insoluble portion and 61.1% of the soluble portion. This 
experiment is a duplicate of the other experiment before referred 
to and results in almost identically the same percentages. | Fol- 
lowing this experiment he further acted upon 10 gramms of fresh 
carnauba wax and repeatedly boiled, it out with fresh quantities 
of alcohol, one-half litre at a time and he states that after the 
ninth time he obtained 2.95 gramms of dissolved substance in 
350 c. ¢, and at the tenth, practically the same amount, and from 


these figures and from this experiment he concludes that the 1o 


ester is soluble in hot alcohol to that extent. This data, together 
with the experiment where he used 2.52 gramms, gives us an 
additional method. of figuring or calculating the total amount of 
alcohol contained in the carnauba wax. 

When I made my answer to xQ. 272 I had not observed this 
additional data. m 

By summing up this data we are able to calculate the amount" 
of free alcohols and total alcohols contained in carnauba wax 
in a different manner from that given in my previous testimony, 





as follows: When he operated on 2.52 gramms he got 38.9 per 20 


cent. unsolved and there must have been dissolved in the 750 
cc. of hot alcohol 61.19%, and since not over 2.95 gramms of 
ester dissolved in 350 c.c. of hot alcohol the solubility of the 
ester in hot alcohol would amount to .84 gramms per litre. 
Therefore there would be in the neighborhood of 25% of ester 
in the soluble part after extracting that hot alcohol. This leaves 
36.1% for free alcohol. This percentage approximates that 
obtained in the other calculation and gives a further indication 
of the amount of pure alcohol, while it is not as accurate as 


the first calculation, because it is based on-the solubility of the 30 


ester in hot alcohol alone. This solubility might be influenced 
ene way or the other by the presence of larger amounts of 
free alcohols which are present in the extracted matter; but it 
is a very close approximation and agrees quite favorably with 
the other calculation and agrees quite favorably with the other 
calculation. 

* After making this experiment Sturcke states: 

“The ester characteristic and the presence of free 
alcohol in carnauba wax can consequently be doubted 
no longer.” 

-I take it that Sturcke treated those 2.52 gramms in the same 
manner as he did the original 1.191 gramms, for the purpose of 
giving him sufficient quantity of residue insoluble in alcoho, 
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and extract matter soluble in alcohol to perform the quantitative 
tests III and IV given on page 3 of the transslation, which I 
have referred to in my answer to xQ. . If we calculate the 
result of Sturcke’s experiment when he uses 2.52 gramms of 
carnauba we get about the same result as I have given in answer 
to +Q. 271, namely, 30.392 of free alcohol, 37.7% of combined 


* alcohols, amounting to 68% total alcohol, which would leave 


10 


32% total acids or, in other words, 30.3% of free alcohols and 
69.7% of ester. The quantitative experiments made by 
Sturcke on these smaller amounts are reliable, but his experi- 


‘ments on the larger amounts are not quantitative, and no ac- 


3° 


4° 


curate quantitative deductions can be drawn from them. 

My reasons for this statement are as follows: On page 5 of 
Sturcke's translated article he says that 1200 gramms of wax 
was digested out in 514 litres of hot alcohol; in his original 
quantitative work he used 34 of a litre on 2.52 gramms. This 
alone shows that if it was necessary to use so much alcohol in 
the small amount it would be necessary on this large amount 
to use a far greater quantity than 5% litres. He further states 
that the extract 350 gramms was saponified with 25 gramms of 
caustic soda and the dry seived soap extracted by the petroleum 
ether yield together, 250 gramms of extracted alcohol, which 
equals 71.4% of the total matter extracted by the hot alcohol. 
If this experiment had been quantitative he would have gotten 
in this result the same figures as he did in the original quan- 
titative experiment with the smaller amounts, namely, 78.49%. 





This difference is easily accounted for by the method of saponi- 
fying; he states that he saponified with 25 gramms of caustic 
soda, not by alcoholic caustic soda; then he took the nearly 
converted extracted soap left, containing the balance of 350 
gramms of alcohol, extract matter obtained by hot alcohol, 
amounting to 100 gramms or 28.609) and combined them with 
the 850 gramms of the part of the 1200 gramms of carnauba 
wax which was not soluble in hot alcohol and, after previously 
converting it into soda soap, and extracting by petroleum ether 
in the same manner as it was done with the smaller portion, 
he further states that two fresh lots of wax of about 800 
gramms each were taken and saponified direct without previouy 
extraction with hot alcohol; the soda soaps from the same were 
then extracted with petroleum ether the fresh wax portion and 
the 850 gramms of the part insoluble in alcohol, altogether rep- 
resent 2800 gramms of carnauba wax from which he got a 
total of 1500 gramms of wax alcohol, equal to 53.5%; this 
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much notwithstanding the fact that the wax was imperfectly 
saponified with caustic soda, only the smaller part of the same 
being done with alcoholic soda as was done in his quantitative 
experiment referred to in the answer to xQ. , where the total 
alcohols obtained from the wax were 68%. 

In Sturcke’s article he further states that: 

“In order to separate the acids contained in carnauba 
wax. the soda salts of acids, that is wax soap, which 
was left after extracting with petroleum ether, was 
digested with alcohol. The greater part of the soap 
was hereby dissolved, then filtered while hot.” 

From this experiment we are obliged to admit that not all of 
the soap was soluble in hot alcohol, while, if the original saponifi- 
cation and extraction had been complete and quantitative, this 
soap would have been completely soluble in hot alcohol. This 
fact substantiates my opinion previously expressed in this testi- 
mony that the operations on these larger amounts were in only 
a very limited sense quantitative. 

Further, Sturcke states on page 9 of the translation that by 
fractionating he obtained 45% of an alcohol having a melting 
point of from 86 to’ 86.5 degrees C., corresponding to pure 
myricyl alcohol. From this part of Sturcke’s work, which can- 
not possibly be quantitative, come all these indefinite calculations 
and statements noted in some of the books in which descriptions 
of carnauba wax are given. 

All of the foregoing answer from and including the 





words “He made a further separate quantitative ex- 
periment duplicating I and IL” is objected to as volun- 
teered and not responsive. Any cross examination that 
may touch on the matters now objected to will be with- 
out waiving the objection. 

Defendant's counsel further notes that as this ex- 
amination is being taken stenographically it will be 
necessary to read the transcript of the foregoing answer 
before the cross examination thereon, if any, can be 
made. 

*Q. 292. Without waiving the objection just made I will ask 
you to point out the page in the translation in which Sturcke says 
he made a further separate quantitative experiment duplicating 
tests I and II? 

A. On page 5 of the translation Sturcke says 

“In order to examine still further the solubility of the 
carnauba wax, 2.52 gramms of it were boiled for a 
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longer period with 750 c. c. of alcohol. Of this there 
remained undissolved 198 gramms, equal to 38.9%.” 

Sturcke does not specifically state that this is a duplicate, but 
he treats it in the same manner as he did the lots I and II and 
therefore it is a duplicate. 

+Q. 293. What I am getting at is this, do you understand that 
the 1,993 grams of the subestance that was soluble in alcohol, 
which formed the basis of experiment III, and the 1.935 gramms 
of insoluble substance, whatever it was, that formed the basis of 
test IV, both referred to on page 3, were obtained from the test 
you have just now cited from page 5 which was made “in order 
to examine still further the solubility of the wax"’? 

A. I would interpret from Sturcke’s article that he had derived 
his material, that is the insoluble part and the part which was 
soluble in alcohol, from either a combination of those contained 
in I and II on page 3 or the materials he obtained in the further 
experiment. I infer this because the materials that are given in 
III and IV on page 3 are more than those obtained by the extrac- 
tion by hot alcohol in I and II, and it logically follows that he 
would want to operate in this experiment on at least about two 
gramms, since he had used that amount it the first two experi- 
ments; and in order to do so it would be necessary for him to 
extract fresh portions in the same manner as he did in I and II, 
which he did, as indicated on page 5. 

+#Q. 294. If I understand you, you assume that before Sturcke 
could complete the tests with the “carefully weighed quantities 
(about 2 g.) of the raw carnauba wax and of both the dissolved 
and undissolved parts thereof,” he had to at least begin the tests 
recited on page 5 which he undertook “to examine still further” 
the subject. 

A. IL understand from these results that since he mentioned in 
III and IV that he used in the one case the part soluble in alcohol 
and in the other case the part insoluble in alcohol and since he 
used 1.139 in one and 1.935 in the other that it was necessary 
for him to extract a greater amount to produce these amounts 
than he had used in I and II, because the yield from these experi- 
ments was altogether somewhat over two gramms of the ex- 
tracted portion and only 1.5 gramms of the insoluble part. There- 
fore, since he used in the experiment IV, 1.935 gramms it was 
necessary for him to produce more of this insoluble part in order 
to use that weight. 

Q. 295. In speaking of that test which resulted in giving 1550 
gramms of alcohol from 2800 gramms of the carnauba, in an- 
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Of this there swer to *Q. 275 you say the saponification was made “by alco- 
10 38.9%.” holic caustic soda,” whereas, further on (Q. 286 and xQ. 289) 
luplicate, but you say that it was not made by an alcoholic solution. Why did 
I and II and you assume in the first instance that it was so made and why did 

you assume afterwards that it was not so made? 

derstand that t A. In my answer to .rQ. 275 the statement as to the alcoholic 


le in alcohol, caustic soda is correct, the alcoholic caustic soda was not actually 
935 gramms used, that is, he added 25 gramms of caustic soda to the alcoholic 
| the basis of solution of the wax, and in that answer I referred to that portion 
from the test of the material. In the answers to the other cross questions you 10 
ade™‘in order have mentioned this material together with the fresh quantity of 
wax which was not treated with the alcohol previously, was, as 
stated by Sturcke, converted into sodium soap direct, from which 
I infer that in this first portion there was no alcoholic soda 
saponification at all. So that, more correctly speaking, of this 
whole 2800 gramms of carnauba wax, whereby were produced 
1500 gramms of alcohol, only the small portion of the extracted 
material produced by the alcoholic separation was saponified by 
the alcoholic caustic soda; but I understand from ‘Sturcke’s 
article that the residues from this alcoholic separation together 20 
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ist about two 
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t tw experi- with the fresh portions of 800 gramms each of carnauba wax, 
‘y for him to were directly saponified by caustic soda without the aid of alcohol. 
lin I and Il, *Q. 296. In answer to +Q. 271 you quote Sturcke as saying { 
that the esters existing in the wax are soluble only to a very 
efore Sturcke slight extent in boiling alcohol. Lewkowitsch says, does he not, : i 
ied quantities on page 872 that: 
thellissolved “Carnauba wax dissolves completely in ether and boil- 
egin the tests ing alcohol ; on cooling a crystalline mass of the melting- 
still further" j point 105 degrees C., is deposited from the alcoholic 
} solution” ? 30 
mentioned in ' A. Lewkowitsch states that carnauba wax dissolves completely 
ble La alcohol in ether and boiling alcohol; from that I would interpret that 
and since he he means a mixture of ether and boiling alcohol. 
Vas necessary And he further states: 
hese amounts “On cooling, a crystalline mass of the melting-point of 
these experi- 105 degrees C. is deposited from the alcoholic solution.” 
s of the ex- Judging from Sturcke’s experiment I will consider that Lew- 
part There- kowitsch obtained by this solution, if he used sufficient of the : 
amms it was boiling alcohol, and ether, a solution consisting of free alcohols 
part in order and the esters contained therein and if it separated on cooling, or 40 
deposited on cooling, a crystaline mass that would, if the solvent 
1 giving 1550 Was boiling alcohol alone, separate a mixture of alcohols and 
lauby in an- esters, but if the solvent was a mixture of ether and boiling 
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alcohol I do not know what the solubility of the alcohols that 
occur in carnauba wax is in such a mixture. But the literature on 
the subject states that in cold alcohol, myricyl alcohol is practi- 
cally insoluble, but freely soluble in hot alcohol, whereas the esters 
that occur in carnauba wax, as demonstrated by Sturcke are only 
soluble to the extent of .8 grammis per litre in hot alcohol. With- 
out having the definte quantity of the solvent given any definite 
statement as to whether the crystalline mass represented all ma- ! 
terial contained in the solvent, I would not be able to more than 
Io guess on the nature of that paraticular crystalline mass mentioned 
ih by Lewkowitsch on the quotation made in your question, 
+Q.297. Do you assume that in the passage I just now 
quoted from Lewkowitsch he mixes cold ether with boiling 
alcohol and if so in what proportions do you assume he took 
those two solvents? 
A. We cannot assume any proportions. In cases where a 


wi! - mixture of ether and alcohol is used the proportions may viry 1 
within wide limits and I would infer that he mixed the two to- | 
gether and boiled them; the boiling could not refer to boiling { 

* 20 alcohol and not boiling ether. i 





+Q. 298. I put it to you that the position of the adjective 








re “boiling” indicates that Lewkowitsch means either ether alone | 

: or boiling alcohol alone; otherwise he would have said “boiling | 
alcohol and ether”; what have you to say to that suggestion? 

F | . A, It might be interpreted as meaning ether or it might be | 
il interpreted as meaning boiling alcohol or it might be interpreted 





as meaning ether and boiling alechol, meaning in the latter case 
re the two solvents combined in a boiling state. 
+Q. 299. If the Court should interpret this passage as mean- 
30 ing that according to Lewkowitsch he found carnauba was easily 
soluble in boiling alcohol alone, how would you reconcile that 
with Sturcke’s contrary report of his investigation. 
ow fF A. The two statements absolutely cannot be compared be- 
oad cause Strucke in his paper gives definite amounts of the solvents 
| which he used and the results therefrom. This statement of 
{ = Lewkowitsch gives no amounts and he might have used a barrel 
; of alcohol and dissolved a gramm of the substance. 
*Q. 300. Do you think it probable that a man of science 
Y enjoying the reputation which Lewkowitsch enjoys, if he re- 
HI 40 quired a barrel of alcohol to dissolve a gramm. of substance P 
BAI would state in his text book as he has stated that the substance 
' “dissolves completely” ? 
| A, Where I mentioned a barrel of alcohol of course that is 
an exaggerated expression, but I know from experience that car- 
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nauba wax is not soluble in boiling aleohol, that in order to dis- 
solve it in boiling alcohol it is necessary to have at least one 
litre of this boiling alcohol per gramm of substance used, the 
substance being carnauba wax. 

+Q. 301. Do you think it likely that if Lewkowitsch, in order 
to dissolve carnauba wax “completely,” had to employ a very 
large quantity of the solvent he would content himself with the 
simple assertion that the substance dissolved completely in that 
solvent without explaining that a large quantity of the solvent 
must be used? * 

A, In determining matters of solubility by chemists there is 
always used a very small amount of the substance in a relatively 
large amount of the solvent where the substance is only sparingly 
soluble and I consider that since Lewkowitsch makes the state- 
ment that the free myricyl alcohol Contained in carnauba wax 
is easily removable by cold ethyl alcohol, he might also make 
other statements that were not properly considered or in which 
he is entirely mistaken. A quotation has been given in the testi- 
mony in this case regarding the solubility of myricyl alcohol 
which’ was taken from the very latest work, in German, on the 
subject, which makes the definite statement that myricyl alcohol 
is practically insoluble in cold alcohol. Since Lewkowitsch 
stated that it could be easily removable by cold ethyl alcohcl 
all of his statements regarding the constitution of carnauba 
wax could very readily be in error, because if he believed that 
myricyl alcohol was removable by cold ethyl aleohol by treat- 
ing carnauba wax thus, he would not remove the myricyl aleohel, 
and therefore his conclusion that it contained no myricyl aleohcl, 
based on this belief, would be wrong. 

+Q. 302. Comparing the passage you have just cited from 
Lewkowitsch with the one I quoted a while back, in the latter 
Lewkowitsch says that the entire carnauba composition is com- 
pletely soluble in “boiling alcohol”; in the former passage he 
names the three ingredients, cerotic acid, myricyl cerotate and 
myricyl alcohol, and says the last named is easily removable by 
cold ethyl alcohol. Might not this mean that the two first named 
ingredients are soluble in cold alcohol, while the myricy! alcohs! 
is not soluble and therefore can be separated out. 

A. Not at all. The language of Lewkowitsch’s book at page 
874 is 














“Carnauba wax consists chiefly of myricyl cerotates 
and small quantities of free cerotic acid and myricyl 
alcohol; the latter is easily removable by cold ethyl 
alcohol”, 
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When he speaks of the latter, according to my interpretation 
of the grammar, he means the free cerotic acid and the myricyl 
alcohol. | 
+Q. 303. That is, he takes these two subjects for the singular 
. form of the verb, namely “is,” instead of saying “the latter are 
easily removable”? 

A. No, strictly speaking I should say, on account of the singu- 
| lar verb, that he meant the myricyl alcohol, and that the mycyl 
{ alcohol would be removable by the use of cold ethyl alcohol and 
| i to from my knowledge of these substances I know that it could not 
| ww be the converse of this, that the myricyl cerotate would be re- 
| moved by its solubility in cold ethyl alcohol, because even in hot 
} ethyl alcohol, the myricyl cerotate is only soluble to the extent 
i : of eight-tenths of one per cent. 
+Q. 304. Sturcke discovered, did he not, a hydroxy acid pres- 
ent in carnauba wax which is cited by Lewkowitsch on page 874? 
in| A. He did. 
+«Q. 305. Will you please give the combining weight of this 
er acid? 

; 20 <A.I have figured the combining weights; the acid which 
Sturcke in his article calls dicarboxylic acid, he mentions as one of 
the components of carnauba wax, Sturcke also gives a hydroxy | 


= 4 





acid; this I have not figured the combining weight of. The 
| combining weight of the dicarboxylic acid mentioned by Sturcke 
4] is 168. The presence of this acid would account for the high 
saponification number given by Lewkowitsch, as, if the carnauba 
wax contained for instance 10 per cent. of this acid, it would be 














cd sufficient to give carnauba wax a saponification value of 33.3; 
] the saponification of this dicarboxylic acid being 333 approxi- 
jo mately. This acid, in addition to the hydroxy acid mentioned 

i and the lignolceric acid would make it impossible to calculate 
from saponification values the cerotic acid in carnauba wax: it 


‘ would only be possible to use for the saponification value the 
ie ‘ calculations, if we knew the exact amount and nature of each 
i, P acid present in the substance. 
} All of the foregoing answer that refers to “dicar- 
ij boxylic acid” is objected to as volunteered and not re- 
i} sponsive. 
i +Q. 306. In the translation of the Sturcke article at next to the 
i} 40 last page he says does he not , 
i" “Finally I will give a recapitulation of the sub- 
stances demonstrated in carnauba wax. 

eR ae ee eter: 
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interpretation 
1 the myricy] 





7. An acid (giving its formula), an oxy-acid, or 
possibly its lactone (giving its formula) with a melt- 
ing-point of 103.5 degrees; from this the dicarboxylic 
acid (giving its formula) with a melting-point of 90 
degrees, was produced”? 

A. Yes, that is correct. 

of the singu- Q. 307. And on page 874 Lewkowitsch refers to this as 


| 
iat the mycyl “A hydroxy acid (giving the first formula given by 





+ the singular 
the latter are 


‘1 alcohol and Sturcke) or its lactone, (giving the second formula 
tt it could not given by Sturcke)”? 10 
would be re- ‘A, That is correct. 
se even in hot Adojurned until Thursday, March 21, 1907, at the office of 
to the extent Frank L. Dyer, Esq., Edison Laboratory, Orange, N. J., at 
10:30 A. M. 
oxy acid pres- oe 
onpage 874? : = 
Orrice oF Frank L. Dyer, Esg., Orance, N, J. 
Tuurspay, March 21, 1907. 
Case resumed pursuant to adjournment, 
Counsel present as before. 20 : 
The CROSS EXAMINATION of the witness JONAS W. 
AYLSWORTH is resumed. 
+Q. 308. Now will you please give us the combining weight 
of what Sturcke calls the oxy acid and what Lewkowitsch calls 
the hydroxy acid? 


veight of this 
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tions as one of 
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f the carnauba A. The molecular weight is-342. If this acid is monobasic its 
d, {s would be combining weight is the same. 342. I think this is a monobasic 
value of 33-3: acid, this combining weight would give a saponficaton value of 
333 approxt- 14. 
cid mentioned : +Q. 309. In answer to .rQ. 305 did you assume that in the 30 
le to calculate ‘ language quoted in xQ. 306 Sturcke meant to say that the dicar- 
hada wax; it hoxylic acid existed as such in the carnauba wax? 
ion value the al. Sturcke mentions this acid in the list of substances which 
ature of each he found and identified as present in carnauba wax and on that 
account I considered it to be present in the wax, but on looking i 
ers to “dicar- back through his article I find that he produces this dicarboxylic 
«and not re- acid from another substance in order to identify the nature of the 
- ther substance, so that this acid does not apparently occur in 
at next to the the carnauba wax itself. 
*xQ. 310. The apparently high saponification value given by 40 
| of the sub- Lewkowitsch has been cited in this case as contradicting Lew- . 
kowitsch’s statement as to the smallness of the amount of myricyl 
w alcohol present in carnauba. Would the presence of this hydroxy 


acid tend to reconcile the two statements by Lewkowitsch? 
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4] A. The presence of this hydroxy acid, also of the various 
other acids, found by Sturcke, also of the various alcohols found } 
and identified by Sturcke, together with the possibilities of other 
bodies in carnauba wax, not identified by Sturcke, would account 
for the high saponification value, and for the discrepancies which 
ws are apparent when figuring the acid contents of the carnauba 
wax from this saponification value and for the discrepancies 
between the statements by Lewkowitsch of the very small per- ; 
centage of free myricyl alcohgl and by others of the large per- 
! 





10 centage of free myricyl alcohol. 
7 On account of the combining weights of these numerous 
bodies it is impossible to figure with accuracy either the acid 
contents of the wax, or the alcohol contents of the wax when 
using the acetyl value and the saponification value. In all such - 
figures there has to be assumed that the acid is some particular j 1 
acid, or the alcohol is some particular alcohol, and unless this 
assumption is taken, which of course is only an assumption, | 
since we know that carnauba wax consists of-a variety of sub- | 
stances, there is no way of arriving at accurate figures of the i 
20 total acid contents, or the total alcohol contents, except by the 
deductions which are drawn from Sturcke’s quantitative tests 
- before testified to in this case by me as I, If, III and IV, and the { 
next succeeding experiment after these four. Of course, if the | 
exact percentages of the various bodies were known ‘and. their 
exact formula and acidic properties, or basic properties in the | “tl 
case of alcohols, then it would he possible to accurately figure the 
total amount of acid. But if we already knew these percentages 
there would be no object in doing this. For instance, the pres- 
ence, we will assume, of 10% of the hydroxy, which was referred 

‘ 30 to in the previous answer, would account for a part of the high 
saponification value given by Lewkowitsch and others, also if ' ¢ 
instead of the hydroxy acid the body were a lactone, or some of 
both, then that would affect the saponification value in the same 
way. Likewise, on the other hand, the character of the alcohols 
would affect the acetyl value and give a somewhat higher figure 
in that case than would be the case if we considered these-alcohols 
to be entirely myricyl alcohol or these acids to be entirely cerotic 
acid, which, in the previous calculations made by Dr. Stillman, 
I understand was assumed. 

4o Carnauba wax is a very complex substance; its entire compo- 

. sition has never been accurately determined in every detail. But, © 

: as to the questions involved in this suit, laying aside all ques- 5 
tions of theory and all calculations from formulz, the experi- 
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ments made by Dr. Stillman whereby he obtained water, indicat- 
ing a reaction, and whereby he found that a certain quantity of 
stearic acid disappeared in combination with ‘carnauba wax, or 
some part thereof, are, together with my own experience during 
analyses and various experiments, and the quantitative experi- 
ments given in Sturcke’s translated article together with the 
acetyl value given by Lewkowitsch and others, very conclusivie 
proof to my mind of the presence of considerable quantities of 
free myricyl alcohol in the carnauba wax, and that this myvicyl 
alcohol reacts in the manner set forth in the patent. 

xQ. 311. Please refer to Sturcke’s experiments I and If on 
page 3 of the translation; I understand that if we consider these 
as two parallel experiments, take the average and disregard the 
decimal fractions; Sturcke found 60% of the carnauba wax to 
be alcohols and 40% to be acids. Is that correct? 

A, No, that is not eorrect. My understanding of this is that 
the experiments I and II represent the results of alcoholic ex- 
traction because he says after this experiment: ‘: 

“Further verifications showed that the extract 
quantity of the part dissolved in alcohol considerably 
exceeded that of the raw carnauba wax and the latter 
in its turn exceeded the extract quantity of the un- 

» solved part.” 

Then, on page 5, at the beginning of the next experiment on 
“the 2.52 gramms, he says, 

“In order to examine still further the solubility of 

, the carnauba wax 2.52 gramms of it were boiled for a 
longer pericd with 730 c.c. of alcohol; of this there 
remained tnsolved .g8 gramms, equals 38.9 per cent.” 

Since this percentage corresponds almost identically with the 
extract amount given in I and II, I believe that the interpretation 
vf T and IL as being the alcohol extraction is correct, although it 
might seem from the printed descriptions, which come before 
these four experiments, to mean that these portions of wax had 
also been saponified with alcoholic soda. I would judge more 
by the reading of the experiment on page 5 of the transla- 
tion as to the figures and as to the amount which was dissolved 
in-alcohol, than by the reading of the printed matter which in 
these German translations is not always very clear. 

*Q. 312. In carrying out experiments I and II, which we will 
consider the same experiment, Sturcke took “raw carnauba” 


which we will assume to consist of :three classes of bodies; 


namely, free alcohols, free acids and esters (consisting of com- 
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bined alcohols and acids). What was the first step that Sturcke 
took? é 

A, From the interpretation of the experiment in Sturcke's 
article as just described in my last answer I would judge that 
the first steps would be to select the materials and powder them 
and weigh them and then extract with hot alcohol in suitable 
extracting apparatus. 

*Q. 313. After he has weighed out the raw carnauba the first 
thing he tells us he does is saponification with alcoholic solution 
and caustic soda, is it not? 4. No sir; he states that, 

“Carefully weighed quantities (about 2 g.) and the 
raw carnauba wax 
then there is a comma, after the word “wax” 
“and of both the dissolved and undissolved parts 
thereof, in all four portions were saponified with the 
alcoholic sqlution Of caustic soda.” 
He says “both the dissolved and undissolved parts thereof” ; 


Since “both” can only refer to two, since he specifically mentions 


the dissolved and undissolved parts thereof, I cannot see how it 
can be interpreted that the raw carnauba was also saponified by 
alcoholic potash, although I will admit that the wording is here 
not very clear. As I have said before, this is easily accounted 
for by the difficulties encountered in translating German. 

*Q. 314. As I have already noted, the interpretation of the 
language is a matter for the Court, but do you understand that 
the four different bodies, namely, the sample of English wax, 
the sample of Dresden wax, the dissolved substance and the 
undissolved substance, were all four of them saponified togetlier? 

=. No, Ido not so understand it, 

+Q, 315. Do you understand that each of them was taken as a 
basis for a separate test, and that the first step in this test, after 
each body was weighed out carefully, was to saponify it with an 
alcoholic solution of caustic soda? 

A. No, I do not so understand it. 

+*Q. 316, Do you understand that a carefully weighed quantity 
(about 2 g.) of the raw carnauba wax was not saponified with 
alcoholic solution? 

A. Yes, I understand that in the cases of I and II they were 
not saponified at all with alcoholic caustic soda. 

+Q. 317. Please read into the record the paragraph referred to. 

A, (Paragraph read as follows) : 

“In order to obtain information about the part of 
the carnauba wax dissolved in boiling alcohol, as well 
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as about the part which was not dissolved, carefully 
weighed quantities (about 2 g.) of the raw carnauba 
wax, and of both the dissolved and undissolved part 
thereof, were saponified with an alcoholic solution of 
caustic acid, the althylic alcohol was distilled off after 
addition of water, the soap jelly was precipitated with 
a solution of sodium chloride, then filtered,, combined 
and extracted in a Thorn extraction apparatus with 
petroleum ether, volatile at 75 degrees to go degrees C., 
whereupon the extract quantities which were dried at 
110 degrees, were determined.” 

+Q. 318. Do you understand that “both the dissolved and un- 
dissolved part thereof” were saponified together; or was each 
separately saponified ? 

A. I understand that each was separately saponified, 

+Q. 319. Will you please assume that the passage just read by 
you in answer to .+Q, 317 should be construed to mean that the 
raw carnauba wax was separately saponified with an alcoholic 
solution of caustic soda. Then, what is the next step that the 
Sturcke article describes in carrying forward test I and II? 

Al, Ido not care to follow a line of reasoning in a matter of 
this kind on an assumption which I do not understand as being 
correct. 

Adjourned until Monday, March 25, 1907, at the office of 
Frank L. Dyer, Esq., Edison Laboratory, Orange, N. J. at 
10:30 A. M, 


Orancr, N. J., Wednesday, March 27, 1907. 

Met pursuant to agreement. 

Present, Counsel as before, 

The CROSS EXAMINATION of JONAS W. AYLS- 
WORTH was continued by Mr. Masse. 

*Q. 320. Duting our last session complainant’s counsel, off 
the record raised some question as to the translation of the 
Sturcke article and you were to look into the matter more care- 
fully; have you done so and have you considered the meaning of 
the passage we were examining? 

A. Yes, I have gone over this translation very carefully with 
Dr. Langmuir, he reading from the original German and I fol- 
lowing from the translation, and this translation appears to be 
entirely correct. 

+Q. 321. I again call your attention to the passage quoted in 
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answer to xQ. 317. What do you now understand was the first 
thing done to the “raw carnauba wax"? ‘ 

<1. It would appear from the wording of the translation and 
from the original article that the raw carnauba wax had been 
saponified with alcoholic caustic soda, and likewise the parts 
which were obtained by an extraction with hot alcohol. The 
interpretation of this translation in this particular is of no con- 
sequence in the calculations that I have made in the previous 
testimony because the per cent. of extract matter given in Ex- 
periments I and 11 happen to be identical with the per cent. ob- 
tained by alcoholic extraction, as is clearly stated on page 5 of 
the translation where the author says: 

’ “In order to examine still further the solubility of the 
carnauba wax, 2.62 gramms of it were boiled for longer 
periods with 750 c.c. of alcohol; of this there remained 
unsolved .o8 gramms equals 38.99% 

Therefore, if 38.9% were not dissolved, 61.1% must have 
dissolved, which amount is identical with the amount obtained 
in Experiment I. In making the previous calculations where | 
obtained 31.4 per cent. free wax alcohols the figure adopted for 
the parts soluble in alcohol was 60% and for the parts not soluble 
in alcohol it was 4o%. 

All but the first clause of the above answer (down 
to the word “likewise’) is objected to as volunteered 
and not responsive. 

The witness is cautioned that if he persis 
ing matters not inquir 
examination indefinitely, 

Assuming, as you have done, that the raw carnauba 
wax consists of three classes of bodies, namely, free acids ani 
combinations of alcohols and acids, constituting esters; upon 
saponification with the caustic soda the result would consist of 
three classes of bodies would it not, namely, the solvent employed 
with the caustic soda, the soaps formed by the soda and the 
acids (both those originally free and those that were in combi- 
nation), alcohols, which latter would comprise both the free 
alcohols and the alcohols that had formerly been in the esters. 

A, Asuming that the reactions of saponification were carried to 
perfection, that is to say that the saponification was complete and 
that all acids of esters were combined with the soda, then there 
would result the classes of bodies stated in your question, namely, 
free fatty alcohols, the soda soaps of the fatty acids and the 
solvent used. 
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xQ. 323. Assuming that the saponification has been carried 
out perfectly and is complete (as to which I will give you an 
opportunity later to express your views) I understand that all 
the acids would have combined with the soda and that there would 
le no free acids, and that all the alcohols will be free, that is, 
there are none left in combination with esters. * 

-l, That is correct on that assumption, and assuming the car- 
nauba wax to consist only of free alcohols, free acids and esters. 

Q. 324. After saponification of the raw carnauba wax what 
is the next step which Sturcke says he took in experiment I? 

A. He separated the resultant soap and fatty alcohols from 
the solvent. 

+Q. 325. He then had a mixture consisting of these soaps and 
the fatty alcohols, and upon the ‘assumption that the carnauba 
wax was as already stated, and that the saponification was com- 
plete, there was nothihg else but soaps and fatty alcohols left. 
What was his next step. 

A. His next step was to separate the resulting soap from the 
water which was used in removing the alcohol solvent and then 
drying that soap mixture and extracting, after drying, with 
petroleum ether. 

+Q. 326.°I would like to follow the language of Sturcke a 
little more closely. After saponification he says first “The alco- 
hol was distilled off after addition of water.” As I understand 
that he first adds water and then distills, and that after distilla- 
tion, he would have left the soaps, the fatty alcohols and the 
wciter, The next step is precipitation of the soap jelly with a 
solution of sodium chloride and then filtering and drying, which 
T understand to mean adding common salt and having the soap 
precipitated which gives as before the soap, the fatty alcohols 
and the water; and that upon filtering the soaps remain while the 
water and the fatty alcohols pass away; is that correct? 

-l. No, the latter part of that question is not correct. The 
soap and the fatty alcohols together are precipitated by the 
sodium chloride treatment and remain on the filter; it is, however, 
possible that this separation is not exactly complete as the pres- 
ence of some fatty acids in combination with soda are not readily 
Precipitated by the sodium chloride treatment. 

+Q. 327. We have then on the filter our soda soap and the total 
of our alcohols (including those originally free and those that 
were originally in esters;) ‘assuming always that the saponifica- 
tion had been complete in the first instance? 4. Yes. 

+Q. 328. That extraction in the Thorn apparatus, what is that, 
and what does it give us as the result? 
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A. The extraction by the Thorn appparatus was, petroleum 
ether extracted the fatty alcohols from the soap mixture; in 
this particular the amount of extract obtained can be only the 
minimum amount of the alcohols which were originally free and 
which were set free by the saponification, assuming the saponifi- 
cation was complete, because Sturcke mentioned in another part 
of his article the difficulty met with in performing this extrac- 
tion. It is not likely that in any of these experiments his extrac- 
tion of these alcohols contained in the soap mixtures was entirely 
complete, because the least traces of moisture, which he found 
later, affected this extraction by causing the soap to become jelly- 
like and preventing the complete action of the solvent. Assum- 
ing that the conditions of the experiment were absolutely perfect 
and that the extraction was carried to the utmost limits, then 
there would result a separation of all of the fatty alcohols present 
in carnauba wax from the soda soap of the acid present in the 
carnauba wax. 

+Q. 329. Then, if we assume, first that the carnauba con- 
sisted of three classes of bodies named and did not have any 
resinous or other bodies present, and if we assume, second, that 
the saponification was carried out completely and also the suc- 
ceeding steps were carried out to perfection, the extract matter 
which he obtained in test I consisted of the sum total of all the 
alcohols and was about sixty per cent. Is that correct? 

A. Assuming the three steps to be carried to perfection then 
there would result a separation of the total amount of alcohols 
contained in the carnauba wax from the acids. 

4Q. 330. Upon the three assumptions named in my previous 
question the total amount of alcohols in carnauba wax would be 
about 60% and the total amount of acids would be about forty 
per cent. 

A. That would be the result obtained in experiments I and II 
assuming those things and assuming that we have correctly in- 
terpreted the steps followed by Sturcke. 

*Q. 331. Now consider that the first step by Sturcke, the 
saponification, was not performed with a boiling alcohol solution 
of caustic soda and was not carried out under presseure, that 
would leave in our mixture not only the soaps and the free 
alcohols (consisting of those originally free and those set free) 
but also some esters, would it not? A. Yes, that is correct. 

*Q. 332. After we have distilled off the solvent that contains 
the caustic soda and have added sodium chloride to precipitate 
the soaps and the fatty alcohols, what effect would this have on 
those esters which remain unbroken up by the saponification. 
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4. They would go with the fatty alcohols and the soap mix- 





ure, 

F xQ. 333- So that when we have filtered and dried and sub- 

jected to extraction with petroleum ether, the mass to which the 

petroleum ether is applied, consists of three classes of bodies, 
in another part soaps and fatty alcohols and also our esters. What happens 
ing this extrac- to the esters upon the petroleum ether application? 
rents his extrac- A, The esters would possibly be partly dissolved by the 
res was entirely petroleum ether and the higher esters would not dissolve in the 
which he found petroleum ether and would remain in the residue, By “higher 10 
to become jelly- esters” I mean the higher carbon compounds such as the higher 
olvent. Assum- carbon acids, combined with the higher carbon alcohols. 
bsolutely perfect +Q. 334. Is it your opinion that some esters (those which 
1ost limits, then you have classed as the “higher esters”) do not dissolve in 
alcohols present petroleum ether, and if so what is your authority or reason for 
d present in the this? 

A. From my own experience I conclude that the esters present 
in the body would remain in the residue unless the petroleum 
ether were boiling, in which case the esters would be possibly 

j more or less completely dissolved. 20) 
+Q. 335. In the passage from Sturcke read in answer to 
+Q. 317, he adds, after the word ether, “volatile at from 75 
degrees to go degrees C” what is the significance of this phrase? 

el. That phrase points out the particular quality of petroleum 
ether used. Petroleum ether comes in a number of different 
grades which are volatile from about 40 degrees C up to the 
Imiling point of water and the particular petroleum ether which 
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in Thy previous Stureke used in this experiment was that grade which has a 
va wax would be r Nwiling point of from 75 to go degrees C. 
Ul be about forty +Q. 336. Can you tell us how petroleum ether of the grade 30 
here roughly indicated by Sturcke acts in dissolving esters as 
riments I and IL compared. with petroleum ether of lower boiling point on the one 
ave Correctly in- hand or higher boiling point on the other? 4. No, I cannot. 
*Q. 337. Returning now to .+Q. 333, assuming that some of 
by Sturcke, the the esters which had not been broken up by the original saponi- . 
- alcohol solution fication, should be dissolved in petroleum ether along with the 
r presseure, that fatty alcohols, then the above 60% .of extract which Sturcke 
ps ad the free found would consist, not of alcohols alone, but also of some 
d those set free) esters containing acids; is that correct? 40 
at is correct. <i. They might contain small traces of the esters, but judging 
ent that contains from the extract quantities obtained in experiments I and II as 
de to precipitate compared with the percentage of total alcohols present as calcu- 
nild this have on lated from his other experiment on page 5 of the translation ‘ 
iaponification. ' 
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where he operated. on 2.52 gramms, I would conclude that the 
unsaponified esters, if present ar all, in the result of these experi- 
ments would be found chiefly in the part that was not extracted. i 
1 : I come to this conclusion from the following calculation of his 
experiment on page 5 of the translation which [ have referred to, | 
where he operated on 2.52 grams, the calculation clearly stated H 
is as follows: 
Operating on 2.52 gramms of carnauba wax with 7.50 c. ¢ of ( 
q boiling alcohol, 61.1% is dissolved and 38.9% is undissolved. | 
| ro Then, in experiment IV he finds that 54.1 per cent of alcohols 
was separated from the part that was not soluble in hot alcohol; 
consequently that part which was not soluble in hot alcohol con- 
| sisted of 54.1 per cent. of combined alcohols and 45.9 per cent of 
‘combined acids, Then in experiment III he found that 78.4% 
of alcohols was extracted frem the part of carnauba wax which j 
¥ is soluble in hot alcohol. Therefore the part which was soluble { 
in hot alcohol must have consisted of 78.4% of both free and 
combined alcohols, and 21.6% of acids. Therefore, of the 38.9 
per cent. in the experiment on page 5, which was insoluble in t 
20 alcohol, 21% is wax alcohols and 17.9% is acids, and of the | 
parts soluble in alcohol, namely, 61.1%, 78.4% of which is 
alcohols, equals 47.9% ; and 21.6% of this 61.1% was acids that 
were in combination in the esters contained in this part of the 
¢ carnauba wax which was soluble in hot alcohol. Hence, 21% of 
hay wax alcohols in the insoluble part, and 47.9% of wax alcohols | 
in the soluble part, equals 68.97 total alcohols in the wax and 
since this result, 68.9%, is very much higher than the total 
alcohols that were obtained in Experiments I and II, therefore 1 
would conclude that either the saponification was incomplete and 
jo some of the esters had remained unextracted, or that some of the 
liberated alcohols were so locked up in the soap mixture that they | 
themselves were not extracted by the petroleum ether. From 
these different experiments we find 68.9% total alcohol’ in the j 
wax; therefore, there must have been 31.1% of acids in the i 
wax. The ratio of acids to alcohols, as. found in the ester by | 
f 





Sturcke’s Experiment 1V is 45.9% acid, to 54.1% alcohol; then, 
according to this ratio, there would be combined with the 31.1% 
acid, 36.6% combined alcohols, which, deducting the 68.9% 
would leave 32.3 per cent. of free alcohols. 
40 All but the first clause of the above answer, down to 
the words “but judging,” etc., is objected to as volun- 
teered and not responsive and as prematurely imma- 
terial. " | 
' 
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Since this testimony is being taken stenographically 
defendant's counsel would desire to see the transcript 
before undertaking to er xamine upon this answer, 
such examination, if any, being of course de bene esse, 
without waiving the objection. 

xQ. 338. Please go back again to the beginning of experiment 
Land assuming that our carnauba wax contained, besides the three 
of bodies already named, resinous bodies and other sub- 
If the steps named by Sturcke be followed out, be- 
ginning with the saponification, that happens to these other bodies 
and what becomes of them? 

.4, Resinous bodies have generally acid properties; they would 
therefore be combined with the caustic soda and would remain 
with the soap, as a part insoluble in the petroleum ether. Other 
bodies which might be present would be the hydro-carbons, which 
would of course go with the alcohols in the petroleum ether 
solution. Other bodies which might be present in the lactone, 
which is converted by the saponification into the salt is a hydroxy 
acid and consequently would go with the soap. 
rQ. 339. To wind up experiment I as far as we have gone, 
e assume first that the raw carnauba wax contains nothing 
but acids and alcohols (free and also in combination with esters) 
and if we assume that the saponification be carried out completely, 
and if we assume that the subsequent steps, including extraction, 
be carried out perfectly, then you understand that Sturcke ob- 
tained 60% in round numbers of total alcohols and 40% in round 

bers of total acids. But if you assume that there were other 
es present in the carnauba wax, then the resinous bodies will 
t the total percentage in one direction and the lactone would 
affect it in the other direction, and the hydro-carbons would affect 
it in the same direction, so as to vary this percentage. And again, 
f we assume that the saponification was not completely carried 
out, some of the unsaponified esters would diminish the percentage 
of total alcohols found, while others might increase it. Is that 
substantially correct? 

-l. No, that is not substantially correct. Under those assump- 
tions what would take place would be that, first, there would 
not be complete saponification, the majority of the esters would 
ko on the side of the acid determined in the experiment second, 
the resinous bodies of the lactone would go on the side of the 
acid percentage determined by the experiment; third, the hydro- 
carbons would go on the side of the alcohol percentage as deter- 
mined by the experiment. 





















20 


30 


40 


Raymond R. Wile 
Research Library 











Io 


20 


40 





320 COMPLAINANT'S REBUTTAL PROOFS, 


+#Q. 340. Does it not seem to you to be the fact that this 
Sturcke article is somewhat vague, and, considering separately 
his different tests we reach somewhat inconsistent results? 

A. I consider the Sturcke article as a highly scientific produc- 
tion, but in all work of this kind of analyses of organic substances 
there is not that sharp quantitative determination possible which 
is possible in unorganic analyses, and that the result of none of 
the experiments can be taken as exactly quantitative, but \they 
can be taken as approximate quantitative results and they show 
rather the minimum amounts of combined and free alcohols rather 
than the whole amount of the same, and the errors of these cal- 
culations are rather in favor of more alcohol being present than 
were found in the determinations, than the reverse. 

+Q. 342. Please refer now to Sturcke’s experiment IV. The 
basis of this experiment is something less than two gramms of 
something “insoluble in alcohol ;” what does that something con- 
sist of ? 

A. That something could consist of only the esters present in 
the carnauba wax, because it is well known that the free alcohols 
and free acids are soluble in hot alcohol. It does not follow from 
that, that it represents all of the esters contained in carnauba 
wax, because the results of the experiments show that some of 
the esters were also in the part soluble in the hot alcohol, but it 
does give a fairly accurate example of the constitution of the 
esters that are contained in carnauba wax. 

+Q. 343. I understand that you gather from Sturcke’s article 
that this substance forming the basis of experiment IV consi 
of the bulk of the 's which are a fair sample of the aggregate 
esters; and that without regard to the nature and amount and 
combining weight of each of the different acids in those esters, 
or of each of the different alcohols in those esters, the aggregate 
combining weights of the acids as a class and of the alcohols as 
a class, are found by Sturcke to be from 45.9 to 54.1? 

A, Yes sir, that is correct. That ratio of acid to alcohol 
would more nearly approximate the actual truth in regard to the 
esters than any calculations that are based on molecular formule. 

*Q. 344. What do you say is the percentage of free acid or 
free acids in carnauba wax? 

A. I have never determined this percentage of free acids but 
from the acid value given by Lewkowitsch it might be calcu- 
lated, but, if so, the acid would have to be assumed to be a cer- 
tain acid; therefore there is no positive way of arriving at the 
exact amount of free acid. In the experiments which have been 
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referred to in the testimony of Professor Stillman where the 
determination was calculated from the amount of soda it took to 
neutralize the acids of carnauba wax which was rather higher 
than those published in the book of Lewkowitsch, these variations 
are most probably due to the method of determining the acid 
value as well as due to variations in the particular samples that 
were operated on. 

The very latest determination of acid value of carnauba wax 
is given by Radcliffe in the Journal of the Society of Chemical 
Industry, Vol. 25, 1905, page 158. He gives the value more in 
accordance with Professor Stillman's determination; he gives 
the value of 2.9, and a saponification value of 88.3. The utter 
unreliability of saponification values and acid values for cal- 
culating the contents or composition of carnauba wax is indi- 
cated by this same writer, Radcliff, who gives the saponification 
value of the grade of carnauba wax known as Cerra, as 88.3 
and for the same wax, bleached, he gives a saponification value 
of 33.; this indicates that there is present in the raw carnauba 
wax something or some acid which has a very high saponifica- 
tion value, whose nature is not known. Further, this same 
author gives an iodine value of 13.7 which is indicative of the 
presence of a considerable amount of some unsaturated bodies. 
The iodine value for myricyl cerotate should be practically nil. 
The iodine value for bees wax is given by Lewkowitsch as from 
7 to 10. 

-\ further example of the unreliability of saponification value 
in calculating the composition of carnauba wax is indicated by 
the high saponification value given by Lewkowitsch, page 875 
for flax wax which is given as 101.51 and in the same table he 
gives the percentage of alcohols and hydro-carbons contained 
in the same as 8i.32%. Hence, here we have a saponification 
value of 1or.5 for a compound which has as much as 81.3% 
of alcohols and hydro-carbons, or, in other words, for an acid 
contents of 19% we have a saponification value of 101.5. 

*Q. 345. In the beginning of the rebuttal proof complainant's 
witnesses seemed to have assumed that the alcohol in carnauba 
Wax, or certainly the bulk of the alcohol, consisted of myricyl 
alcohol, and in like manner, the acid, or the bulk of the acids, 
consisted of cerotic acid and therefore the ester, or the bulk of 
the ester, consisted of those two specific bodies, and Professor 
Stillman figured upon this basis something like 7% of free acid. 
In the next place Prof. Stillman discredited Lewkowitsch’s state- 
ment on the ground that various figures of the latter were in- 
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consistent with each other and inconsistent with the reports of 
other writers; although during your cross examination you have 


stated that the presence of other bodies would tend to reconcile 
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40 


these inconsistencies. Lewkowitsch gives the acid value, and 
Prof. Stillman has stated off hand that the free acid in carnauba 
was between one and three per cent. In view of all these matters, 
and of the answer which you have just given, according to your 
best judgment what would you be willing to assign as the per- 
centage of free acid or acids in carnauba wax? 

A. The figures given for the consent of various bodies in the 
book of Lewkowitsch are undoubtedly accurate determinations 
with the particular methods used. But the presence of unknown 
bodies would greatly affect the value found for these constants. 
Since all these authorities find such a high saponification value 
for carnauba wax, therefore it is reasonable to suppose that there 
must be an acid body present in carnauba wax ef very low com- 
bining weight, that is a body of low molecular weight, or pos- 
sibly a body of higher molecular weight, which would be bivalent. 
or even trivalent in its action. It is impossible to tell whether the 
acid value given to carnauba wax is due to one of these unknown 
bodies or whether it is due to cerotic acid and in all of these 
calculations, it has of course been assumed to be cerotic acid. 
But if it were an acid having a very low combining weight, the 
acid values given by the different authorities would represent an 
extremely small percentage of free acid. Figuring the body as 
cerotic acid would give the maximum quantity of free acid pos- 
sible, because that acid has the highest combining weight of any 





of the acids known to occur in carnauba wax, or at least, ap- 
proximately the highest; there may be one of the other acids 
mentioned that is possibly higher in combining weight than 
cerotic acid, 

+Q. 346. What, if anything, do you know as to the amount of 
these various bodies present in carnauba wax, myricyl alcohol, 
cerotic acid and the combining of the two latter. 

A. There is no accurate data concerning the amount of these 
various bodies in carnauba wax, but there is a fairly accurate 
indication of the amount of free alcohols which is indicated by 
the acetyl value found by Lewkowitsch and others. 

+Q..347. There seems to be no question of the presence of 
free acid or acids at any rate. Assuming that the bulk of the 
free acids consist of something other than cerotic acid, then a 
comparatively small percentage would be allotted for the free 
acids and the percentage attributed to the acids in combination 
would be larger if the free acids were mainly cerotic acid? 
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A. Yes. On account of the uncertainty of this percentage of 
free acid present in carnauba wax, in making my calculations 
for the percentage of free alcohol I have assumed that all of the 
acids present in carnauba wax were combined. 

#*Q. 348. Did not Prof, Stillman’s titrating tests demonstrate 
conclusively that there was free acid present, never mind what 
the per cent., or what the nature, of the acid? 

A, Yes, it did, undoubtedly, 

+Q. 349. Professor Stillman, upon the assumption that his 
free acid, was cerotic acid, found that there was about 7% of 
free acid. Is it correct to say that if his acid, instead of being 
cerotic acid had been a bivalent acid, Professor Stillman’s test 
would show about one-half of that percentage, or about 314% 
of free acid. A. That is correct. 

*Q. 350. And if the free acid was a trivalent acid then we 
would take one third of seven per cent. or something over two 
per cent., as the amount of free acid? A. Yes, that is correct. 

+Q. 351. As I recall the testimony there is no evidence of the 
presence of any bivalent or trivalent acid, but the evidence goes 
only to the extent of suggesting that these bodies may be 
present. In view of this and also of any other source or informa- 
tion or belief would you be willing to accept say 3% as the amount 
of free acid or acids present. 

A. I would not be willing to accept any percentage for the 
amount of free acids from the evidence; but we could assume 





52. That is, we could assume this without doing any 
great violence to such evidence as we have before us, are you 
willing to go as far as that? 

A. For the purposes of argument we might assume any figure. 
We can safely assume anything between one and three per cent., 
which amounts are given in the literature. There is no specific 
evidence as to the presence of acids of low combining weights, 
yet there is very strong evidence of their existence in the carnauba 
wax, which is indicated by the high saponification value given by 
the different authorities, and Sturcke's article by no means can 
be considered as a total quantitative, or even a total qualitative 
analysis of carnauba wax; he simply stated what he did find and 
there is no data given by which it could be inferred what other 
substances might be present in small amounts. 

+Q. 353. Upon the assumption of the presence of certainly a 
hivalent acid and possibly other bivalent, or even trivalent, acid, 
are you able to say whether all of these acids (not cerotic acid) 
are free? 
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A. I would be unable to tell whether they were free or in 
combination. 

*Q. 354. If any of these acids of the low combining weights 
are.present in the esters does that mean that each portion of such 
acids would take up a larger amount of alcohol than the same 
amount of cerotie acid would take? 

A. Yes, they would take up more than would be the case with 
cerotic acid. 

+Q. 355. If we have determined the total amount of alcohols 
(both those originally free and those liberated from the esters) 
and if we assume the presence in the esters of some of these acids 
of low combining weights, would that not reduce the amount of 
free alcohol? 

A, In my calculations for the amount of free alcohol the ratio 
of acid with alcohol found by Sturcke in experiment IV was 
taken in preference to any assumed values, and on the basis of 
that ratio, the percentage of free alcohols were calculated. Con- 
sequently the presence of bivalent or monovalent acids would 
have no bearing as to accounting for combined alcohol, because 
the actual conditions found by experiments were used in these 
calculations, 

Answer objected to as not responsive. 

*Q. 356. The question is, if we have determined the total 
amount of all the alcohols and if we assume that of the acids 
some parts consist of these acids of low combining weight, and 
that these latter acids are present in the esters, would not that 
result in a smaller percentage of free alcohol than if our acids 
were cerotic acid only. 

A, I would not place much value on deductions arrived at in 
this matter, because there are to many assumptions. In experi- 
ments I and II, even assuming that carnauba wax was initially 
saponified with alcoholic soda and that the various steps of the 
process were carried on to perfection, the most that could be 
depended on from that experiment would be that there was pres- 
ent 61% total alcohols and 39%total acids. In order to figure 
anything further from this result it is necessary to bring in a lot 
of complicated assumptions and the results would be very un- 
certain. F 

Answer objected to as not responsive. 

+Q. 357. I put it to you to consider two cases, first, we find 
61 parts of total alcohols and thirty-nine parts of total acids, 
and assuming that the acid is cerotic acid (or other acids of the 
same combining weight) and that this acid unites with a certain 
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amount of our alcohol to produce esters, leaving an easily cal- 
culable percentage of free alcohol; then assume, second, that 
some of this 39% of total acids consists of the acids of low com- 
bining weight which enter into the ester combination—the ques- 
tion is, would not those latter assumptions give a smaller per- 
centage of free alcohol than the first assumption in this question? 

A. In order to answer that question correctly it would be 
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present among the alcohols some dihydric or bivalent alcohol, 
since Sturcke found alcohols of this nature present in carnauba 19 
wax; in order to answer your question we would have to assume 
that they did not exist because if they did exist they would greatly 
modify the results and if there existed in some percentage such 
bivalent acidic substances, one would just about offset the other 
and not knowing the percentage of either present we would have 
to have the question expres the assumption that these alcohols are 
not present or that they are present. 

Adjournéd until Monday, April 8, 1907, at 10:30 o'clock A. 
M. at the office of Frank L. Dyer, Esq., Edison Laboratory, 
Orange, N. J. x0 ; é 
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Orance, New Jersey, July 17, 1907. 
Met pursuant to agreement. | 


Present—Counsel as before. 
The CROSS-EXAMINATION of Mr. AYLESWORTH is i 





if our acids resumed by Mr. Ma: 
= z Defendant's counsel gives notice that under the stip- 
arrived at at -ulation heretofore made, he will print as part of de- 
In experi- fendant’s record herein, the license agreement between 30 
Was initially ; the American Graphophone Company and National 
steps of the Phonograph Company ef a/, dated December 7th, 1896, 
lat reould be together with some or all of the patents under which 
re was pres- the said Graphophone Company is thereby licensed. 
ler be figure Defendant's counsel likewise gives notice that he will 
ring in i lot read in his record in this case extracts from the Mac- 
be very un- donald Note-books made exhibits in the companion suit 


No. 10 on the Macdonald Composition Patents of 1898 
the entries referred to relating to the use of carnauba 





rst, we find . ere 46 
Nit rh +Q. 358. I note that in your testimony you emphasize the dif- 
Is of the ference between the art of molding cylinder-sound records and 

aicertam molded records on the one hand, and the art of molding blanks 
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and of producing cut originals of cut duplicates on the other 
hand. - And I understand it to be your belief that the quality and 
properties in which your patented composition differs from your 
ordinary blank composition, are of importance only in the molded 
record art. Is that correct? 

A, That is substantially correct. The difference in the mold- 
ing properties of the patented composition and the blank com- 
position render the former decidedly successful for its purpose, 
but for the purpose of recording by cutting in the patented com- 
position while it might be used as a blank composition, is not as 


- desirable as the old blank composition itself. * 


+*Q. 359. For the purpose of the present discussion we may 
regard the art of making blank cylinders, and of making records 
therefrom (either original records or mechanical duplicates) 
as one branch of the art; and the art of making molded cylinder 
records as another branch of the art. And comparing your pat- 
ented composition with the regular blank composition, the pat- 
ented composition has no superior advantages or utility over 
the old compositionn except for the molded record branch of 
the art? ae 

A, We cannot at the present day regard the mechanical du- 
plicating as one branch of the art and the molded record as an- 
other branch of the art, because the molded record at the time 
of its adoption, superceded the old and inferior process of me- 
chanically made duplicates, If the molded record art were not in 
use and the mechanically made duplicate art were in use, then 
it would be a question for experimental demonstration whether 
the patented composition would be advantageous over the blank 
composition or not. It would certainly have some advantage 
as to the wearing, but whether the disadvantages of more imper- 
fect cutting of the patented composition would offset the ad- 
vantage of wearing. would be a matter of experimental demon- 
stration. 

xQ. 360. Please assume that we have your patented compo- 
sition and are engaged solely with making blank cylinders to be 
used for making original records directly upon the phonograph. 
Would your last answer be the same, namely that the patented 
composition would have better wearing qualities and would have 
possibly inferior cutting property? A. Yes. . 
. +Q. 361. Then is it not the fact that for the patented compo- 
sition to be of any utility over the prior composition, it must be 
used in what we are now distinguishing as the molded-record art? 

A. No, I rather think that if we did not have the molded 
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record art and were making original records, that the improved 
wearing properties of the patented composition would stimulate 
the recording art to,overcome such obstacles as are met with in 
recording on the patented composition, so as to realize an im- 
proved result over that which could be obtained on the present 
blank composition. 

4Q. 362. It seems to me that the fact that the possession of 
the patented composition, assuming the non-use of the molding 
record art, as a stimulus to improve the method of recording by 
cutting, is not of present usefulness. I will, however, restate the 
question: Is it not the fact that if we are not dealing with the 
molded record art, but have your patented composition and wish 
to employ it in making cylinder records in any of the ways 
ordinarily employed before the advent of the molded record art, 
so far as any present developments have occurred the patented 
composition has no utility over the ordinary old blank composi- 
tion, unless it be that of superior wearing qualities; and it is 
problematical whether the advantage of superior wearing quality 
might or might not be more than counteracted by the inferior 
cutting quality ? 

.!. In the art of making records by cutting, it is first necessary 
to get the composition having the properties desired and then 
adapt the recording mechanism to suit the composition, All such 
recording mechanisms now in use are adapted to suit the blank 
composition, and if the blank composition was discarded and the 
qmtented composition was substituted in its place, there is no 
question in my mind but what the difficulties due to the greater 
toughness of the patented composition, would be overcome and 
that the patented composition would prove superior in several 
's over the present blank composition; but of course, it is not 
so utilized, because the molded record art makes it unnecessary. 
If we did not have the molded record art, however, it is ex- 
tremely probable that the patented composition, or some other 
composition having similar properties would come into use, 

Answer objected to as not responsive. The question 
was framed in order to exclude any conjecture as to 
what improvements might be made in the recording 
mechanism. 

+Q. 363. Can you answer the preceding question considering 
only the developments that have already taken place, without 
referring to what improvements might be made in recording 
mechanism ? 

<I. By improvements in recording mechanism, I did not mean 
to refer to new inventions in that way, but simply the adjustment 
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of the angle of the needle and the thickness of the diaphragm to 
suit a harder and tougher material. I do know that the patented 
composition when properly filtered, which filtration by the way, 
is not a necessity in the molded record art, has certain decided 
advantages over the blank composition, due to its greater wear- 
ing properties, even when used in making masters at the present 
day for the molded records, because in so making the original or 
master records, it is necessary to reproduce the same several 
times in order to note the defects in the execution of the music, 
or in the making of the record, and in so doing with the present 
blank composition, the records are frequently injured; whereas, 
with the patented composition, they are not so susceptible of 
injury, owing to the greater wearing properties. 

+Q. 364. Since the last session, have you given any further 
study or attention to the subject of the composition of carnauba 
wax? 

4, I have not; I have been away to Europe in the meantime 
and on other business and have no opportunity of investigating 
any further into the composition of carnauba wax, other than 
to read over hastily the testimony which was given just pre- 
vious to the last adjournment. 

*Q. 365. It is the fact, is it not, that carnauba contains com- 
pound ethers or “esters,” and that these are “wax-like’’? 

A. It is well established by all authorities that carnauba wax 
does contain a hard wax-like ether of cerotic acid and myricyl 
alcohol, but that it does not contain an ether of stearic or pal- 
mitic acid, such as is produced in the patented composition, 

+Q. 366, Is the ether which you say is contained in carnauba 
wax a “wax-like compound ether”? 

aA. Wax-like is a very general and broad term and I do not 
think that compound ether already existing in carnauba wax 
could be strictly defined as wax-like, because it is very hard and 
has excessive shrinkage properties, whereas most wax-like ma- 
terials are similar to bees’ wax and paraffine, ete., which do not 
exhibit these properties. However, it is a wax, or rather belongs 
to the class of organic substances, known as waxes. Myricyl 
cerotate which is found in carnauba wax is a compound ether. 

*Q. 367. If we take your regular blank composition and about 
ten to fifteen per cent. of carnauba wax, and simply melt the two 
and mix them thoroughly together, in your opinion, is the result- 
ing composition correctly described by the language of any of 
the claims here sued on; and if so, which claims. 

A, Although I do not pose as a patent expert, I think that: 
the composition mentioned in claims 7, 8, 9, 10, 11, 12, 13, 14, 
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15, 16, 17, 20, 21, 23 and 24 are not such as you refer to in your 
question. 

a«Q. 368. Why, and you may confine yourself to claim 7 in 
your answer? . 
“4. Because, in this claim, which reads— 

“A composition for phonograph recording purposes, 
comprising a metallic soap, and a wax-like compound 
ether, substantially as set forth.” 

it is meant that the wax-like compound ether is produced in the 
making of the composition as set forth in the specification, and 
further there is no non-hygroscopic ingredient which is present 
in the blank composition. 

xQ. 369. You have just stated that you do not claim to be a 
patent expert, and my questions have not asked you to interpret 
the scope and meaning of the claim. Please refer to the language 
of claim 8 and state whether or not, in your opinion, that lan- 
guage correctly describes the material made by thoroughly mixing 
the regular blank composition and carnauba wax when molten, 
but without employing the high temperature or the protracted 
heating ? 





Counsel for complainant protests against questions of 
this character, which are plainly directed to matters of 
expert testimony as to the interpretation of the claims. 
The witness is a chemical expert and not a patent ex- 
pert. Patent experts have already testified for both 
sides and could have been examined by defendant's 
counsel. If Counsel merely wishes to know whether a 
certain composition is included by the “language” of 
the claims without reference to the specification to ex- 
plain what the language means, the question is plainly 
frivolous and immaterial and is objected to for that 
reason. The question and similar questions of this char- 
acter are further objected to as having no basis in the 
direct examination and defendant's counsel is warned 
accordingly. 

A. The wording of the claim indicates a mixture of the metallic 
“ap and compound ether substantially as set forth in the specifi- 
cation, and since with reference to this particular claim, the speci- 
fication mentions combining these materials in a particular way, 
‘nlss that particular way were followed, the case mentioned in 
your question would not come under this claim. 

Answer objected to as seeking to interpret the scope 
of the claim and as not responsive. 
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*Q. 370. Ti I take, say ten or fifteen parts of carnauba wax 
which contains a compound ether that is a wax and which in 
some of your answers you say is “wax-like,” and add it to say— 
one hundred parts of regular blank composition, by merely fusing 
the two and mixing them thoroughly together, is the composition 
so obtained “a mixture of a metallic soap and a wax-like com- 
pound ether”? 

A. Yes, without reference to claim 7, which in your previous 
question was referred to, I should call such a mixture “a mixture 
of a metallic soap and a wax-like compound ether.” 

+*Q. 371. Would you call the mixture obtained, as stated in 
*Q. 370 “a mixture of a metallic soap, a wax-like compound 
ether, and a non-hygroscopic ingredient” ? 

A. Provided that the temperature were not high enough to 
cause combination between the mixture, the wording of the 
question—that is—a mixture of a metallic soap, a wax-like com- 
pound ether, and a non-hygroscopic ingredient, would correctly 
describe the composition. In these questions, no reference being 
made to the temperature or method of combining these mate- 
tials, which in the claims of the patent are clearly referred to, 
in the words “substantially as set forth.” 

The last sentence is objected to as incompetent and 
volunteered. 

xQ. 372. Is the mixture obtained as stated in xQ. 370 “a mix- 
ture of a metallic soap, a wax-like compound ether and ceresin’’? 

A. Assuming that the wax-like compound ether of your ques- 
tion to mean any wax-like compound ethers, and not the special 


wax-like compound ether of the patent, then I would answer, 


your question in the affirmative. 

+Q. 373. What is the thing which you regard as “the special 
wax-like compound ether of the patent"? 

A. The substance which gives the composition its peculiar 
properties of toughness and shrinkage, and the other properties 
mentioned, whether it may be the added compound ether, or the 
product of inter-action of the added compound ether with the 
wax-like composition, or an entirely new compound ether formed 
in the composition from the free myricyl alcohol of carnauba 
wax, as specified in the patent. 

*Q. 374. If you add carnauba wax to the regular blank 
composition, and do not get the peculiar properties of toughness 
and shrinkage, and the other properties, which you have men- 
tioned in connection with the Aylsworth composition, during 
your testimony herein, I understand your position to be that 
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although such composition would be correctly defined by the 
language quoted in rQ.’s 370-372, yet it would not be the com- 
position called for by claims 7, 8 and 9 of your patent? 
Question objected to as calling for a conclusion of 
law and Counsel for complainant renews his protest 
against the continued examination of this witness as 
to matters which are purely within the province of a 
technical patent expert. 

A. This seems to be a patent expert question, in fact all of 
these questions appear to be patent expert questions, but de- 
fendant’s counsel objects to my answering in the way that they 
should be answered by a patent expert; consequently I cannot 
answer these questions intelligently without referring to the 
exact wording of the claims and from my understanding of the 
claims, 

xQ. 375. If you add carnauba wax to the regular blank com- 
position (assuming them in the proportions of about 10 or 15 
parts carnauba to 100 parts of the blank composition) and 
merely fuse them and mix them, is it your position that the com- 
position so obtained would not have the peculiar properties now 
sul formerly referred to by you as distinguishing your patented 
composition ? ‘ 

A. Since in your question, you mention no temperature, but 
simply say fused or mix the fused ingredients, I would infer 
that you mean not materially heating the material beyond their 
jnelting point, and in which case, the patent specification clearly 
suites what my belief under such conditions are, where it states: 

“Unless the carnauba wax is melted beyond its melt- 
ing point resulting in the reaction taking place, the 
composition, although harder, is very brittle and 
shrinks excessively and is therefore not so desirable 
as when the high heating is effected.” 

Q. 376. Assume please, that we take the ordinary blank com- 
Position and add to it, another ingredient, (whether carnauba 
or “a hard wax”, or “a wax-like compound ether”), or even 
still some other ingredient, from which during treatment with 
the blank composition a wax-like compound ether is produced ; 
and suppose the treatment consists of the application of the tem- 
peratures indicated by your patent, continued during the times 
indicated by your patent; but suppose the composition resulting 
trom this treatment does not have the peculiar properties of hard- 
ness and shrinkage and the other properties heretofore referred 


to by you. Would such composition be your patented composi- 
tion? : 
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A, That is more in the line of a patent expert question then 
a chemical question, and as such I am not particularly qualified, 
yet it is my opinion that if the results were not obtained and the 
patent specification were strictly followed that it would be through 
the mistakes or accidents in attempting to make the composition 
that such an unfavorable result would occur, provided we were 
using carnauba. Speaking as a chemical expert, I should say 
that if some other material beside carnauba were used in the 
same way and if we did not get the same result, it would not be 
in accordance with the practice of the patent. 

+«Q. 377. [had understood your testimony in previous sessions 
to be to the general effect that if you added carnauba to the 
blank composition, but did not raise the temperature materially 
beyond the fusing point of the ingredients, the resulting com- 
position would not have the desirable properties sought for by 
your patent. In short, such procedure would not be an infringe- 
ment, but your answer to .Q. 375 seems to be somewhat different, 
In your opinion, would or would not the composition so obtained 
have the new and desirable properties of the Aylsworth patented 
composition ? 

Question objected to as calling for a conclusion of 
law and counsel again protests against this line of cross- 
examination, because it should properly have been ad- 
dressed to the patent experts who have already testified 
in this case, if permissible at all. And the question is 
further objected to as having no basis in the direct ex- 
amination. The question is also objected to as being 
irrelevant and immaterial, since it relates to no issue 
involved in this case, the proofs showing that with 
defendant's practice the composition was heating to a 
high temperature. 

By Mr. Massie—Complainant’s counsel is requested 
to read the question and state wherein it calls for a con- 
clusion of law. 

A, It would have some but not all of the desired properties of 
the patented composition, as preferably made. 

2Q. 378. As a chemist, are you prepared to say that every com- 
position containing the regular blank composition and a wax-like 
compound ether, where the temperatures and times called for by 
the patent have been employed, would have the peculiar properties 
which you have attributed to the Aylsworth patented composition? 

A, I can only answer definitely for such materials as are men- 
tioned in the patent. There might be added wax-like compound 
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testion then ethers which would convey undesirable properties, such as the 
ly qualified, compound ethers occurring in certain fish oils and various sub- 
ned and the stances which might be used in the manner mentioned in your 
be through question and without first trying them I would not be able to 
composition answer the question in such a broad general way. 
ed We were xQ. 379. Are you prepared to say as a chemist, that every com- 
should say t position containing the regular blank composition and a hard wax 
used in the { where the compounding of the same has been accompanied by 
ould not be the temperatures and times, called for by the patent in suit, would 
} have the peculiar properties which you have attributed to the ro 
ouiesessions | .\ylsworth patented composition ? 
iba to the | A. No, I am not prepared to say that any such mixture would 
* materially | have the properties mentioned in the patent in suit, and as a 
ulting com- chemist I could not advance any conjecture as to what the prop- 
ight for by erties might be without knowing in advance the particular sub- 
an infringe- | stances it is desired or intended to mix with the blank composition. 
at different. } +Q. 380. Please consider the case where the ingredients (the 
so obtained ! regular blank composition and carnauba in substantially the pro- 
‘th patented ; portions indicated by your patent) have been merely fused and : *|| 
| thoroughly mixed, as distinguished from heating to a tempera- 20 
nelusion of ture materially higher and maintaining this temperature for a { 
ne wf cross- number of hours, or until all foaming bad ceased. I understand 
ve been ad- | you to say that in the first case the resulting composition will 
ady testified | have some, but not all the peculiar advantages of the patented 
question is | Aylsworth composition. Please state which of the advantages 
e direct ex- which you regard as peculiar to the Aylsworth patented composi- 
ty as being tien would not be present? 
to Tio issue al. It would have nearly all of the properties of the composi- 
¢ that with tion which was heated to the high temperature for a prolonged 
eating to a ‘ period, but it would in addition be more brittle and not such a 30 
} desirable composition for the purpose of making molded records. 
is requeste:! And further, such a composition would have an excessive shrink- 
s f0F a con- age, which is objectionable. 
+Q. 381. So that for all practical purposes, the only differences 
roperties of between the Aylsworth composition made in the preferred man- 
ner and the composition made with carnauba not beyond its fusing 
every com- point, are increased brittleness and greater shrinkage of the lat- 
La wox-like ter—that is, so far as the molded record art is concerned ? 
led for hy a. That is all that I now think of, and they are quite sufficient 
r properties to render the preferred method and composition operative in 4° 
omposition ? i Preference to the simply mixed material at their meiting points. 
as are men- +Q. 382. Is the material simply mixed at the melting point in 
> compound Your opinion suitable for use in making molded records? ° 
- i - ‘ 
‘ ; 
¥ i 
} 
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A, It might be used with a part of the advantages mentioned 
in the patent specification, but not so effectively or preferably as 
the preferred method and product mentioned in the patent. 

Signature and certificate waived. 

Adjourned subject to agreement of counsel. 


6 United States Circuit Court, District of New Jersey. 
New Jersey Patenr Company 


vs. In Equity No, 12. 


On Letters Patent 


Cotumpra PuonocrarH Company J No. 782,375. 


GENERAL. 


Epison Lasoratory, Orange N. J. 
Fripay, February 22d, 1907. 
Met pursuant to adjournment. 
20 = Present Counsel as before. 

THOMAS A. EDISON, a witness called on behalf of the 
Complainant having been. first duly sworn deposes and says as 
follows: 

DIRECT EXAMINATION, by Mr. Dyer: 

Q.1. Please give your name, age, residence and occupation? 

A. Thomas A. Edison, age Go, residence West Orange, N. J. 
occupation inventor. 

Q. 2. What if any experience did you have in the early days 
of your experiments with the phonograph in connection with 

30 the duplication of records by molding? 

'A.I had a very extended experience in molding records from 
a master by pouring and dipping. 

Q. 3. Pouring is the same as casting, is it not? A. Yes, sir. 

Q. 4. Who was the assistant who did most of the work in 
those early experiments? 

A, Thad a great many assistants; a man named Schultz-Berge 
and a man named Payne and others who I do not recall now. 

Q. 5. At that time how perfect were the molds from which 
you expected to make duplicates? 

40 A. The molds were perfect. 

Q.6. As perfect as now? 

A. I think they were as perfect as they are now. 

Q. 7. When was it that these experiments were made? 
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A. About 1889 or 1890. 

Q.8. At that time the ordinary blank composition that is now 
used was well known, was it not? A. Yes. 

Q.9. And that blank composition was as perfect then as it is 
now? A. About the same, I think just the same. 

Q. 10. The blank composition was the same then as it is now? 

A. Yes, sir. 

Q.11. Did you ever attempt in these early experiments to 
make duplicates from the blank composition by casting? 

A, Yes, sir. 

Q. 12. Did you succeed in those experiments? 

A. Yes, we made some. 

Q. 13. What difficulties were encountered in that work? 

A, The trouble was the unequal contraction, with the poor 
surface and with some parts of the records sticking to the mold, 
and bubbles, sa that the number of the records which were good 
compared with those which were not, was very small. 

Q. 14. These troubles then were due principally to the ma- 
terial used and not to the process? 

A. Yes, due to the materials. 

Q. 15. Did you attempt to cast records of any other material 
than the blank compositions ? 

A. Yes, we tried all kinds of experiments with the blank com- 
position in which other ingredients were incorporated, and also 
compositions which did not have any of the compositions of the 
ordinary blank. 

Q. 16, That is to say, as I understand you, you made experi- 
ments with entirely new compositions as well as experiments with 
the blank composition, modified by the addition of other in- 
gredients? A. Yes, sir. 

Q.17. Do you remember what materials you attempted to 
use in connection with the blank composition? 

A, Yes, we added all kinds of waxes and gums and things 
like that, and non-soluble materials which would go into the form 
of an emulsion. 

Q. 18. In those attempts to modify the blank composition so 
as to fit it more perfectly for the making of molded records, did 
You ever use carnauba wax in connection therewith? 

«1. I do not remember positively whether I used carnauba or 
not, but if I did it was not a success; if it had been a success, it 
would have made an impression on my mind. 

Q. 19. Do you recall how long these experiments continued, 
in which you attempted to make molded records by casting? 
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A. A very long while, several years. We were working on 
two processes to see if we could not make a cheaper and better 
duplicated record than what we were making by the mechanical 
process, one of the processes being pressing the material while in a 
plastic state against the record within the cylinder, and the other 
was to melt the material and cast it in the mold; we went from 
one to the other; as we would get bad results from the casting 1 
process we would then take up and try to cheapen down the 
present process; and then I would get other ideas and try the | 
molding or the casting process again, and we changed from one 
to the other; tried to get some kind of a process which was more 
expeditious and cheaper and better than the mechanical duplicat- 
ing process then in use. 

Q. 20. In the casting process what was the great difficulty that 
you always met with? 

A. One of the greatest difficulties as I remember it was the 
formation of bubbles and the unequal shrinkage, bad surface, ; 
sticking to the mold, and of course hardness was what we wanted. 
but we would be satisfied with no greater hardness than that of 
the blank composition if we could get good results in molding. 

Q. 21. These troubles then with the casting process all nar- 
rowed down to the material? 4. Yes. j 

Q. 22. Did you give up the casting process? i 

A. No, I did not give it up, as I always experimented with it; 
but finally I had so much to do that I turned it over to Mr. Ayls- | 
worth to see whether he could not find a good economical com- 
pound. 

Q. 23. The pressing process to which you have referred is the 
one that is described in your patent, No. 713,2c9 of November 
II, 1902. is it not? 4. Yes. 

Q. 24. And the casting process that you refer to is described in 
your patents No, 667,202 and No. 667,662, of February 5, 1901, 
is it not? 

A. That describes ong of several that I used. 

Q. 25. After you turned this casting problem over to Mr. Ayls- 
worth did he succeed in solving the difficulties? A. Yes, sir. 

-Q. 26. Did he succeed in making a material that overcame the 
difficulties which you had encountered? A. Yes. 

Q.27. Did you know at the time what this material was that 
he made? { 

A. No, I didn’t pay any attention to it; it went right into 
commercial use and I never knew exactly what it was. 

Q. 28. How extensive was the commercial success of the mold- 
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ing or casting process after Mr. Aylsworth had made his com- 
position ? 

A. It was a very great success commercially speaking and also 
it was better. i 

Q. 29. With respect to the molded record art, would you re- 
gard the discovery of Mr. Aylsworth of this composition as an 
important contribution ? 

=. Yes, very important; it was the one thing that was wanted 
to make the art a success. 3 

Q. 30. If the only composition known in the art was the blank 
composition, would the art in your opinion have developed to its 
present proportion ? 

A. No, I don’t think it would, and I don’t think anybody could 
make the blank composition a success. 

Q. 31. When did you first have knowledge of Mr. Aylsworth’s 
patent in suit? A. The day before yesterday. 

Q. 32. You then saw for thé first time what Mr. Aylsworth’s 
patent was ? 

A. That is the first time I ever read the patent or knew what 
the exact composition was. 

Q. 33. Were you or not surprised to find that the commercial 
results were secured by the use of carnauba wax? 

A. Yes I was surprised, but I was particularly surprised at 
the way he got the results by the use of carnauba. 

Q. 34. That is, as I understand you, by the prolonged heating 
ua high temperature? 

<I. Yes, by the prolonged heating at a high temperature which 
evidently produces some reactions which are beneficial and which 
would not be beneficial if there was not this long heating, In 
«ther words, this little trick appears to have solved the question. 

Q. 35. I suppose you have been familiar with carnauba wax 
ior a long time? 

al. Yes, I have known about it for years. 

Q. 36. Did you ever use carnauba wax in your regular output ?+ 

«l. Yes, I think we did years ago. 

Q. 37. Do you recall whether the very earliest records made 
Were formed of a composition of carnauba wax and ceresin? 

«Al. Yes, I think we made some records with that, but those 
Were original records and not duplicates. 

Q. 38. What are the principal peculiarities of carnauba wax as 
4 molding material as you observed it? 

-!, Carnauba wax as it comes in commerce is a mixture of 
resins and waxes and other compounds and has an enormous 
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shrinkage capacity and, after pouring it, on solidifying, it cracks 
in all directions and shrinks enormously and is very hard. 

Q. 39. Would you be able to tell from your general chemical 
knowledge and your familiarity with the manufacture of phono- 
gtaph compositions, without independent experiments, that car- 
nauba wax would be miscible with the blank composition ? 

A. No, you would have to try the experiments. There are lots 
-of material, wax-like and resin-like, which are not miscible with 
one another, they segregate out; they do not make perfect mix- 
tures. 

Q. 40. And in this art, as I understand it, it is necessary to have 
a homogeneous composition? A. Yes, sir. 

Q. 41. Can you mention off-hand. any materials that you have 








found from your experiments do not mix or become miscible 


with the blank composition ? 

A. Yes, shellac, for instance, does not mix with wax; asphalt 
also. . 

Q. 42. In view of your familiarity with the peculiarities of 
carnauba and particularly its excessive shrinkage and the fact 
that it warps badly, could you foretell that even if it was miscible 
with the blank composition, its addition to the blank composition 
would give the resulting combination of desirable molding proper- 
ties ? ‘j 

A. You could not tell anything about it; no person can tell any- 
thing about mixtures of waxes, because the waxes themselves are 
mixtures, and the chemistry of waxes is not well known, and of 
all the waxes I know of I think the chemistry of carnauba is the 
least known and has been very little investigated. It is absurd to 
say that you could pre-determine the characteristics of a mixture 
of many different kinds of fatty acids with resins; it can only be 
obtained by experiments, and then an infinjte number of results 
will be had, according to how they are made, with regard to tem- 
perature and the length of time they are subjected to heat. 

Q. 43. Then you would not regard it as an obvious expedient 
to use carnauba wax in connection with the blank composition 
for the purpose of increasing its hardness and giving it desirable 
molding properties? 

A. If one knew it was miscible he might think it would harden 
it, but as far as putting it in with anether compound and the re- 
sult being capable of producing perfect effects by casting pro- 
cesses, he could not possibly know such a thing except by actual 
experiments. 2 

Q. 44. In view of the fact that in the manufacture of the blank 
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composition it has been the practice for years to maintain the heat 
in the neighborhood of 450 degrees until foaming ceases, would 
you regard it as an obvious expedient, when carnauba is added 
to the blank composition, to maintain the heat for several hours 
at that temperature? 

A. I don’t see that it would be possible for anybody to know 
that they had to do this to produce good results. This result is 
purely a question of many, many experiments, or accident. 

Q. 45. I direct your attention to your patent No. 404,582 of 
October 18, 1892. Does this patent describe any materials for 
use in casting? 

A. Yes, it does; it speaks of wax, or wax-like material, and 
resin, and plaster of Paris. 

Q. 46. Would any of these materials be successful for the 
practice of the art at the present time? 

A. No, I don’t think so. There is no doubt that with some 
of them records could be made, but the percentage of good records 
would be too small. 

Q. 47. I direct your attention to your patent No. 406,576, of 
July 9, 1889, and call your attention to the reference therein on 
the first page to the use of carnauba wax. What was this wax 
employed for? 

A, The carnauba wax was employed to increase the shrinkage, 
because asphalt, when we pour it in a mold, does not contract 
enough to permit it being pulled out, and I added carnauba wax 
te the asphalt for the purpose of causing the whole to shrink 
sulliciently to permit it being pulled out of the mold. 

Q. 48. Can you state whether the blank composition pos: 
sufficient shrinkage for the purpose of this art? 

A. Yes, it does. The amount of shrinkage need not be very 
great, about one thousandth or two thousandth of an inch is quite 
sufficient. 

Q. 49. So that with the present art there is no necessity of in- 
creasing the shrinkage of the blank composition if that could be 
used? A. No. 

Q. 50. [ call your attention to your patent No. 713,209 of No- 
vember 11, 1902, before referred to, which describes the pressing 
process and ask you if any of the compositions or materials men- 
tioned in this patent would be suitable for the molding art at the 
present state? 4d. No; I do not think so? 

Q. 51. As I understand this patent, these are all materials in 
which the attempt was made to produce a composition that would 
be harder than the blank composition? A. Yes, sir. 
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Q. 52. And you attempted to do that by the addition of fine pre- 
cipitates? A. Yes. 

Q. 53. Did the idea of adding carnauba as a possible hardening 
material, instead of the fine precipitates, occur to you? 

A. No, sir, I do not think it did; if it had I would undoubtedly 
have mentioned it in this patent. 

Further taking of testimony was therefore adjourned until 
Saturday, the 23d day of February, 1907, at ro o'clock A, M. at 
the Edison Laboratory, West Orange, N. J. 


Epison Lasoratory, Orange, N. J., 
Saturpay, February 23, 1907. 

Met pursuant to adjournment. 

Counsel present as before, 

Defendant's counsel enters timely objection to ques- 
tion 42 as without basis in the previous testimony of the 
witness. 

CROSS-EXAMINATION, by Mr. Masste: 

«Q. 54. In your answer to question 5 you say the molds which 
you had in the early days were perfect? A. Yes, sir, 

*Q. 55. Why was it supposed to be necessary to split the molds 
as stated in one of your early patents? 

Objected to as immaterial and irrelevant. 

A, To get the record out; we thought it necessary. 

+Q. 36. In answer to questions 11 and 12 you say that in those 
early experiments in attempting to make duplicates from the 
blank composition by casting, you made some; at what tempera- 
ture were those castings made? A. I do not remember. 

x«Q. 57. In answer to question 19 you speak’ of trying to 
cheapen down the pressing process; did you succeed in getting a 
pressing process that gave you good results, but that was not 
sufficiently cheap? 

A. We sometimes got some very fine records but the propor- 
tion of goods records to the bad ones was so small that it was out 
of the question to make them commercially. 

xQ. 58. My question was as to the meaning of the word 
“Cheapen.” A. Cost of product, I mean. 





49 x0. 59. Because such a large proportion were broken or were 


unsatisfactory? A. Were bad. 

*Q. 60. In answer to question 20 you speak of the casting pro- 
cess and your experience in that specific process; in your experi- 
ments was the mold heated before hand or how was that? 
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A, Ido not remember exactly. 

xQ. 61. Was the molten material poured into the top of the 
mold or was the mold dipped into the material, or how was that? 

Al. Generally dipped, as the pouring made streaks. 

xQ. 62. Do you remember whether or not the temperature was 
maintained at the dipping or how was that? 

aA, We simply melted the material and as soon as it was molten 
we would dip the mold into the material. 

+Q. 63. In answer to question 22 you say that you turned the 
subject over to Mr. Aylsworth to see whether he could not find 
a good economical compound ; does that mean that you already 
had a good compound that was not economical? 

aA. [have already stated that we had a compound which some- 
times would give a good record, but so many of them were bad 
that it was not economical and I wanted Mr. Aylsworth to find a 
compound that would give such a percentage of good ones that 
it would make the product a commercial success; that our losses 
would not be so great as to eat up all the gain. 

«Q. 64. Is the process described in your patent No. 713,209 
(4nestion 23) a good process for pressing records? 

al. Yes, a very good process. 

+Q. 65. But how about it for the same composition for casting 
a record ? 

A. You can use composition in pressing that you could not 
ise at all in casting; «for instance you could use material that 

ould not melt but would soften to permit a pressing. 

4Q. 66. Are we to understand that the composition and pro- 
set out in your patents No. 667.202 and No. 667.662 (Q. 24) 
will give some good cast records, but the percentage will be 
small? 





-L. Yes, they will give some good records; it is entirely a ques- 
tion of the material, its characteristics. 

+Q.67. But I understand that the percentage of poor records 
would be so great that those two patents are not commercially sat- 
ictory, is that correct ?- 

<1. Well that depends. The process itself is all right provided 
the compounds are all right, but the compounds therein spoken 
of did not give enough good records to compete commercially 
with the process we already had, working mechanically. We were 
competing against a commercial process already in vogue and in 
use and unless we could produce something better and get more 
for it or produce it cheaper, we could not compete. 

+Q. 68. The commercial process already in use means the me- 
chanical duplicating that was formerly employed? A. Yes sir. 














20 


3° 


40 





10 


20 


30 


342 - COMPLAINANT'S REBUTTAL PROOFS, 


+Q. 69. In your answer to question 38 you are speaking of 
carnauba wax without any other substance being added to it when 
you say that it cracked in all directions, does not solidify? 

A. Yes sir, lam. ; 

*Q. 70. Do you regard carnauba wax as a “wax”? 

A. It is called a wax, but it is a mixture of resins and waxes, 

+*Q.71. Do you regard shellac as a wax? A. No. 

*Q. 72. Do you regard asphalt as a wax? 

A. No, it is not called a wax, although some of the members 
of the family are quite waxy. 

*Q. 73. As a rule are wares miscible with the blank composi- 
tion; I mean the metallic soap mixture used for making blank 
cylinders for phonographs. 

A. I could not answer that question, whether all waxes are 
miscible; I think most of them are, but if a new wax should come 
in the market. it would be hard to say whetlier it is miscible or 
not until you had tried it, because it might be misnamed as a 
wax and not be a wax at all; paraffine is not a wax but it is wax- 
like. 

+Q. 74. How long has carnauba wax been known by persons 
in the talking machine art? 

A, Oh, that must have been known from the earliest time in 
the talking machine art. 

+Q. 75. If one in the talking machine art knew that carnauba 
wax was miscible with the ordinary blank composition, that is the 
composition for making the blank cylinder, would he assume thar 
he could use it to harden the blank cylinder composition? 

A. He might and might not according to his experience. 
Hardening is not the only thing to be solved in the use of car- 
nauba wax. 

+Q. 76. Confining ourselves for the present to hardening only, 
if this mechanic skilled in the talking machine art knew that car- 
nauba wax was miscible with the blank cylinder composition, 
would he not know that carnauba wax would harden that com- 
position? ‘ : 

A. I don’t know. Carnauba melts at a high temperature and 
some waxes at the temperature of the melting of carnauba would 
decompose and the result would be softer than when he started. 
The subject is too complicated to be able to theoretically deter- 
mine beforehand what is going to be the result, there might be 
inter-actions that are not known; it depends on the composition. 

*Q.77. Does the blank composition used by the Edison Phon- 
ograph Works decompose at the melting point of carnauba? 
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A. I suppose some of it does decompose; I think when car- 
nauba is put into that mixture chemical reactions take place. I 
do not know what they are, but I am pretty sure they do, as 
evidenced by the formation of gas and a lot of other products 
that are odoriferous. 

xQ. 78. My question did not assume that carnauba was added; 
I merely asked whether the blank composition itself would de- 
compose ‘at the temperature at which carnauba would melt? 

A. Yes, it distills and decomposes; you can keep it for a long 
time at a certain temperature, or the temperature we use it at 
and it will gradually blacken and decompose until it gets jet 
black. 

+Q.79. Do you know what reactions are taking place; I am 
speaking only generally; do you know what happens to the blank 
composition if it is kept at the temperature at which carnauba 
melts? 

A. Oh, no, no one knows such things. The chemistry of 
waxes is very little known; they are most complicated mixtures 
of high atomic weight. ; 

«Q. 80, Is carnauba miscible with asphalt? 

A, Yes, it is not perfectly miscible, but you can get it in com- 
bination. 

+Q.81. Can you name any wax or any waxes with which 
carnauba is not miscible? 





20 


A. I don’t remember any just now, but I suppose there are - 


certain waxes which it is not miscible with, that decompose at 
a low temperature. 

+Q. 82. In your direct testimony you have spoken of attempts 
to make cast records by processes and the use of compositions 
specified in your testimony and you say that the results were not 
commercially satisfactory; do you remember anything about the 
duration of the time during which the temperature was kept up, 
in attempting to do this work? 

A. We generally melted the base compound and then added 
the other ingredients and then when they were liquid enough 
We used them. 

+Q.83. You used them as soon as they were liquid enough 
without further maintaining the heat? A. Yes, sir. 

+Q.84. And in the same manner with regard to all your at- 
tempts to make satisfactory cast records, I understand that the 
mold was lowered into the molten material and raised as soon as 
enough of the composition had adhered to it? 

A. Not in all cases. 
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+#Q.85. What other methods were employed? 

A. We poured them in, dipped them and raised the liquids 
up into the molds. 

+Q. 86. When was it that you turned over to Mr. Aylsworth 
the problem of finding a good economical compound for making 
cast sound records? (Q. 22, 

A. I cannot tell until I look up my records, 


Counsel for complainant states that this information 
3 





will be furnished to defendant's counsel by Mr. Ayls- 
10 worth, who is at present being examined, 


RE-DIRECT EXAMINATION, by Mr. Dyer: 

Q. 87. In view of the objection by counsel for defendant I 
will ask you to read question 42 of your direct testimony and 
state whether any statement is made therein that is in any way, 
suggestive to you? A. (Mr. Edison reads question 42.) 

Q. 88. Have I misled you in any way or said anything that 
is not correct? A. No, I knew all that before. 


Signature and certificate waived. : 
20 Adjourned until Monday, February 25th, 1907, at the office 
of Frank L. Dyer, Orange, N. J. 


a 





| 

{ "3 Orance, N. J., Thursday, February 28th, 1907. 

i: Met pursuant to agreement. 

Present—Counsel as before. 

Complainant's counsel offers in evidence copies of the follow- 
ing patents as exhibits for the Complainant: 

30 ~—— Patent to Edison, No. 200.251, dated February 19, 1878, and 
the same is marked “Complainant's exhibit, Edison Patent, No. 
200,251.” 

* Patent to Reynolds, No. 287.156, dated October 23, 1883, and 
the same is marked “Complainant's Exhibit, Reynolds Patent, 
No. 287,156.” 

Patent to Tainter, No. 341,287, dated May 4, 1886, and the 
same is marked “Complainant’s Exhibit, Tainter Patent, No. 
341,287.” 

Patent to Berliner, No. 372,786, dated November 8, 1887, and 

40 the same is marked “Complainant's Exhibit, Berliner Patent, No. 
372,786.” 

Patent to Harrington, No. 392,953, dated November 13, 1888, 
and the same is marked “Complainant's Exhibit Harrington 
Patent, No. 392,953.” 
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Patent to Edison, No. 393,968, dated December 4, 1888, and 
the same is marked “Complainant's Exhibit Edison Patent, No. 
93,968." 

Patent to, Harrington, No. 397,856, dated February 12, 1889, 
and the same is marked “Complainant's Exhibit Harrington 
Patent, No. 397,856.” 

Patent to Harrington, No. 399.265, dated March 12, 1889, 
and the same is marked “Complainant's Exhibit Harrington 
Patent, No, 399,265.” 

Patent to Edison, No, 406,408, dated April 2, 1889, and 
the same is marked “Complainant's Exhibit Edison Patent, No. 
406,408.” 

Patent to Edison, No. 400,649, dated April 2, 1889, and 
the same is marked “Complainant's Exhibit Edison Patent, No. 
400,649.” 

Patent to Edison, No. 406,050, dated April 2, 1889, and 
the same is marked “Complainant's Exhibit Edison Patent, No. 
406,050.” 

Patent to Edison, No. 406,570, dated July 9, 1889, and 
the same is marked “Complainant's Exhibit Edison Patent, No. 
406,570." 

Patent to Edison, No. 406,571, dated July 9, 1889, and 
the same is marked “Complainant's Exhibit Edison Patent, No. 
406,571.” 

Patent to Edison, No. 406,576. dated July 9, 1889, and 
he same is marked “Complainant's Exhibit Edison Patent, No. 
6." 

Patent to Edison, No. 471,739. dated November 12, 1889, and 
the same is marked “Complainant’s Exhibit Edison Patent, No. 
471,739." 

Patent to Edison, No. 430,274. dated June 17, 1880, and 
the same is marked “Complainant's Exhibit Edison Patent, No, 
430.274." 

Patent to Edison, No. 430,570, dated June 17, 1890, and 
the same is marked “Complainant's Exhibit Edison Patent, No. 
430.570.” 

Patent to Heysinger, No. 440,155, dated November 11, 1890, 
and the same is marked “Complainant's Exhibit Heysinger 
Patent, No, 440.155.” 

Patent to Harrington, No. 464,476, dated December 1, 1891, 
and the same is marked “Complainant’s Exhibit Harrington 
Patent, No. 464,476.” 

Patent to Edison, No. 404.582, dated October 18, 1892, and 
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the same is marked “Complainant's Exhibit Edison Patent, No. 
404,582.” : 

Patent to Edison, No. 488,191, dated December 20, 1894, and 
the same is marked “Complainant's Exhibit Edison Patent, No. 
488,191.” , 

Patent to Wassenich, No. 405,910, dated October 3, 1893, and 
the same is marked “Complainant's Exhibit Wassenich Patent, 
No. 405,910.” 

Patent to Lioret, No. 528,273, dated October 30, 1894, and 
the same is marked “Complainant's Exhibit, Lioret Patent, No, 
528,273.” 

Patent to Berlinger, No. 548,623, dated October 29, 1895, anil 
the same is marked “Complainant's Exhibit Berliner Patent, No. 
548,623.” 

Patent to Petit, No. 689.117, dated December 17, 1901, and 
the same is marked “Complainant's Exhibit Petit Patent, No. 
689,117.” * 

Patent to Edison, No. 713,209, dated November 11, 1902, and 
the same is marked “Complainant's Exhibit Edison Patent, No. 
713,209.” 

Patent to Jones, No. 960. dated May 12, 1903. and the 
same is marked “Complainant's Exhibit Jones Patent, No. 727,- 


DELOS HOLDEN, a witness called on behalf of the com- 
plainant, having been first duly sworn according to law, testified 
as follows: 

DIRECT EXAMINATION, by Mr. Dyer: 

Q. 1. Give your name, age, residence and occupation? 

A. Delos Holden, age 35, residence Orange, N. J., occupation, 
solicitor of patents. 

0.2. Did you ever, in connection with Mr. Aylsworth or others 
witness any experiments with various phonographic compositions 








+ and if so when was it? 


40 


A. I did. Beginning on December 27, 1906, I witnessed the 
preparation of five compositions, which were made up by Mr. 
Todd; the ingredients which entered into each of these composi- 
tions were weighed out by Mr. Dodd in the presence of myself 
and Mr. Aylsworth. We also witnessed the manufacture of the 
composition from the ingredients, taking temperature readings 
quite frequently and keeping a general oversight of the entire 
process of manufacture. I also witnessed the molding of phono- 
graph records from four of these compositions, and the first in- 
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1 Patent, No, spection which was given them. These experiments consumed 


about two weeks altogether. 

Q. 3. You say that five compositions were made; were these 
designated in any particular way. 

A. They were designated as A, B, C, D and E. 

Q. 4. Take up composition A and state what its ingredients 


20, 1894, and 
1 Patent, No. 





3, T893, and 


enich Patent, { were and how it was made, 

A. The ingredients of this composition were 1,400 grams of 

io, 1894, and sheet aluminum, 172 pounds of sal-soda, 3,616 grams of caustic 
t Patent, No. soda, 800 pounds of stearic acid. The sal-soda was placed in a 10 

- steam jacketed kettle and about 20 to 30 gallons of water added; 

29, 1895, and the caustic soda and aluminum were then added and steam turned 

+ Patent, No, on; the solution boiled vigorously for about half an hour and this 

was kept up until the metal was all dissolved. The stearic acid 

i7, tg01, and was placed in a large aluminum kettle, fire was started under it 


and the acid was melted. This melted acid being at a tempera- 


: Pgent, No. 
: ture of 285 degrees F., Mr. Dodd began to add the alkaline 





11, rg02, and aluminum solution, a dipperful at a time; the hot stearic acid 
1 Patent, ) } would hiss and steam as each dipperful went in and foam, so that 

it was necessary to wait between dipperfuls in order for the agita- 20 
}go2 and the tion to decrease before adding another dipperful, so that it took 
nt, No. 727,- half an hour to add the first half of the solution, when the tem- 


perature was 250 degrees F. At the end of one hour the tem- 


H perature was 380 degrees F. About one hour and fifteen minutes 
‘of the com- t was occupied in adding this solution and the temperature was 
law, testified then 420 degrees F. After the solution was all in a thick white 





fan covered the surface to a depth of about two inches, ‘The 





= temperature was maintained for about an hour and a half at 440 
ition ? degrees F, at which time the foam had disappeared. The wax 
|., occupation, was then ladled from the kettle into a large copper pail from 30 
j which it was poured into cooling pans. As soon as the top of the 
orth or others Wax in the pans was sufficiently hard Mr. Aylsworth and T placed 
compositions our initials in the wax so as to identify the cakes. 
1 ‘The ingredients for a second batch were then weighed out by 
Witnessed the H Mr. Dodd exactly as before, the same weight of each ingredient 
le up by Mr. H being used. 
hese composi- | This wax is a very hard,-light-colored wax and was called 
nce ot myself “Hard Regular” or “Ccmposition A”; it formed a basis for the 
facture of the { manufacture of the four different compositions from which the 
ture readings records were made. ; 40 
of the entire Q. 5. Describe Composition B and state how that composition 
ing of phono- was made. 
d the_first in- 1. Composition B was made on December 28, 1906, and was 
made as follows: 
~ 
= i 
' . 
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Mr. Dodd weighed out 450 pounds of Composition A and 
placed it in a large kettle under which there was fire, melted the 
composition and brought it to a temperature of 440 deg. F.; he 
then added 94 pounds of ceresin. The ceresin was entirely melted 
in about eight minutes and the temperature of the mass was then 
390 deg. F.; there was a little foam produced by the ceresin and 
the mass was cooked for sometime; it was then ladled out, filtered 
and carried to the dipping tank in which records were made from 
it when the temperature had fallen sufficiently low. I under- 
stood from Mn Dodd and Mr. Aylsworth that this composition 
was the regular blank composition, and it was brown in color. 

Q. 6. Now, please take up Composition C and state how it was 
made? . 

A. Composition C was made on December 31, 1906. Mr. 
Dodd weighed out 433.1 pounds of Composition B, this was 
placed in a large kettle and melted; 72.5 pounds of carnauba wax 
were added to the melted Composition B, whose temperature was 
then 350 deg. F.; the carnauba wax was all melted in ten minutes 
and the temperature was then 310 deg. F. When the carnauba 
wax was added, there were very few slight patches of foam 
formed and it could hardly be called foaming as it did not cover 
the surface at ail, but only appeared in isolated spots, The tem- 
perature was maintained at about 320 deg. F., and no foaming 
took place except as I have indicated. The cooking occupied 
about two hours, and the composition was then ladled out and 
put in the dipping tank, and when the temperature had dropped 
to 290 deg. F. the making of the records began, 

Q.7. Now please consider Composition D, and state what it 
was composed of and what process was followed in its manu- 
facture? 

A. Composition D was manutactured on January 2d, 1907; 
412.5 pounds of Composition A were placed in a large kettle and 
melted; when the temperature of 4oo deg. F, was reached 37.6 
pounds of carnauba wax were added; the temperature was then 
run up as high as 470 deg. F., falling a few minutes later to 460 
deg. F. The foaming was remarkable, as the foam was at least 
four or five inches deep on a cepth of about 12 inches of wax, 
the average depth of which was really less because the bottom of 
the kettle was rounded and the depth was measured in the deepest 
part. The foaming continued several hours; the material was 
cooked five hours and forty-five minutes at temperatures ranging 
from 440 deg. F. to 470 deg. F., and until all foaming had 
ceased; 70.5 pounds of ceresin were added after cooking for two 
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tion” A and hours and a quarter. Five pounds of lamp-black were added 
2, melted the aiter the material had cooked two hours and a half. 
deg. F.; he Q.8. Now take up Composition E, and state what ingredients 
tirely meltec were used and what process was followed in its manufacture. 
ass was then A, Composition was manufactured on January 3d, 1907, by 
scesin and taking 462 pounds of composition C, placing it in a heated kettle 
| out, filtered and melting it. The wax was brought to a temperature of 450 
e made from deg. F, and held at this temperature about two and a half hours, 
v. T under- when four pounds of lamp-black were added, The wax was then 
composition cooked two and a half hours longer at temperatures ranging from yo 
n ig color. 450 deg. F. to 460 deg. F. The foaming was similar to that 
e how it was which took place in the manufacture of Composition D. 
. Q.9. Did you witness the molding of records from these four 
1906. Mr. compositions ? 
B, this was | A. Yes, I witnessed the molding of records from each of these 
arnauba wax Compositions B, C, D, and E. The molding of Composition B 
perature was took place on December 28, 1906, the operation being in charge of 
1 ten minutes Mr. Nehr, and the same crew of workmen did the molding from 
the carnauba | all of these compositions, and the temperatures and conditions 
hes of foam were uniform, 20 7 
lid not cover ’ Composition C was molded on December 31, 1906. 
Che tem- Composition D was molded on January 7, 1907. 
no foaming Composition E was molded on January 8th, 1907. 
ing occupied The molding was all done in the presence of Mr. Aylsworth 
dled out and and myself, } 
had dropped Q. 10. So far as you could judge were the operations the same 5 
with all the Compositions? 
state what it -l. Yes, the effort was made to perform the operation in an : 
in its manu- identical manner, and it was so carried out. 
‘ Q. tr. How many records were molded from Composition B? 30 
ty 2d, 1907: «1, One hundred and three records were molded from this 
ge kettle and Composition. 
reaéaed 57.0 Q. 12. How many from Composition C? 
ure was then «1. One hundred, and one. ’ 
later to 460 Q. 13. How many from Composition D? 
was at least ad. Ninety-nine. ‘ 
ches of wax. Q. 14. How many from Composition E? 
he battom of <1. One hundred and three. The idea was to have 100 molded 
n the deepest from each lot, but there were a few extra ones molded except in 
material was the case of Composition D, where there was a miscount. ea 
ures ranging j Q. 15. After these records were molded what became of them? 


A. They were placed upon the cores until they should become 
hard, and were then removed and placed on a peg tray. They 
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king for two 
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were then turned over to Mr. Sturm for inspection, with the ex- 
ception of thirteen of the Composition C records, which were 
found to be cracked on the cores so that there was no use in send- 
ing these to Mr. Sturm as they were obviously worthless. 

Q. 16. Were precautions taken to keep the different lots separ- 
ate, so that they would not be mixed up? 

A. It was impossible for them to be mixed, as I recollect it, 
because they were tested on different days. But in any event 
they were very carefully watched to see that they should not be- 
come mixed either with each other or with the regular stock of 
the National Phonograph Company. 

Q. 17. Did you witness the inspection of these several lots of 
records by Mr. Sturm or his subordinates? 

A. Yes, I watched them edged by the edging machine, and I 
also watched them as the white lettering was put on, and when 
they were inspected, and when they were given the visual inspec- 
tion. 

Q. 18. Was the inspection in Mr. Sturm’s department made by 
the same employee in each case? A. I believe it was. 

Q. 19. Was this edging performed by the same employees? 

A. That is my recollection. 

Q. 29. I understand that in Mr. Sturm’s department certain 
of the records in each lot were rejected as being imperfect; did 
you examine those discarded records? 

A. Yes, sir, Mr. Aylsworth and I went over them together 
and saw that they were properly rejected. 

Q. 21. Were any special instructions given to Mr. Sturm re- 
garding the inspection of these records? 

A. Mr. Sturm was directed by Mr. Aylsworth in my presence, 
and also by me to have the test of all the records uniform and 
alike and to have the same workmen and girls do the edging 
and inspecting, so that the records would be subjected to exactly 
the same conditions and tests, 

Q. 22. After Mr. Sturm had finished his inspection of the 
records did you examine his reports? 

A. Yes, I examined them and checked them up to see that the 
figures were correct. I stood by while the young ladies made 
the final inspection and they had blank tickets in which they 
noted the various defects and also the number of good records; 
the good records were separated from those which were rejected 
and were placed in boxes having covers while the bad records 
were put back on the peg tray and I noticed that the number of 
good records corresponded with the number so indicated on the 
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tiotf, with the ex- 
ords, which were 
as no use in send- 
worthless, 

fferent lots separ- 


ticket and that the bad records made up the balance, and after 
the peg trays were carried back into Mr. Dodd's room, they 
were gone over by Mr. Aylsworth and myself. The records in 
the boxes were then sent to Mr, Payne, each lot being carefully 
-marked and kept separate. 

Q, 23. Did you ever attempt to make any summary of the 
results of the molding and inspection so far as Mr. Sturm’s de- 
partment is concerned ? 

a. Yes, I took the tickets which were turned over to Mr. 
Aylsworth and myself by Mr. Sturms and made a table show- 10 
ing the total number molded of each composition, and the num- 
ber rejected for the various reasons by Mr. Sturm’s inspection, 
and the number of records which were sent to Payne. 

Q. 24. I call your attention to the table which appears at the 
end of answer to question 60 of Mr. Aylsworth’s deposition, 
just given in this case and ask if the figures there contained cor- 


ee 


as I recollect it, ‘ 
But in any event 
ey should not be- 
- regular stock of 


se Several lots of 
x machine, and I 


‘ut on, and when 
the visual inspec- 


ie respond with those obtained by you as the result of your exami- 
iia tment made by nation of Mr. Sturm’s reports, and of your own observation? 
it was. 


A. Yes, this table is correct. The number molded is obtained 
by subtracting from the total number which were tested by Mr. 20 
Sturms, those which were held to be defective for the following 
reasons: “Rings,” “Wax chips,” “Bruised,” “Dirty mold” and 
“Scratched.” The column headed “Not round” and “Run out” 
refers to the rejections which were made by Mr. Payne's tests 
with the exception of two “Not round” records of Composition 
C, which were rejected by Mr. Sturm and which are added into 
the “Not round” figures of Mr. Payne. 
a Q. 25. Did you also examine Mr. Payne's reports? 
in my presence, -l. Yes, sir, I went over them with Mr. Aylsworth when he 
‘ds uniform and made up this table. 7 30 
. do the edging \ Q. 26, Did these reports correspond with the figures shown 
jected to exactly ‘a the column “Not round and run out” except in the case of 
the two records which were rejected for the first of these reasons, 
spection of the by Mr. Sturm? 
A. Yes, it is entirely accurate as shown by the table which I 
made up at the same time. 
ng ladies, made Q. 27. Why was it in the compiling of this table by Mr. Ayls- 
in which they worth you did not include all of the records that were rejected 
£ good records; hy Mr. Sturm ? ‘ 
h were rejected 
the bad records 
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adicated on the 
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-l. Mr. Aylsworth said that the rejection on account of 40 
“Rings,” “Wax chips,” “Bruised,” “Dirty mold” and “Scratch- 
el had nothing whatever to do with the qualities of the differ- : 
ent compositions and that therefore it’ would be improper to put 
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them in the table which was made up and they were therefore 
stricken out and were not taken into consideration in connection 
with the records of either of the compositions. 

Q. 28. Have you a statement of all the records that were re- 


jected for these reasons, which you state are independent of the. 


composition itself, in case counsel for defendant wishes to ex- 
amine the same? A. Yes, I have. 

Q. 29. In connection with these experiments that you assisted 
in making, did you ever make any experiments to determine the 
relative fluidity of the several compositions? 

A. Mr. Aylsworth and I put in two days making fluidity 
tests upon each of the compositions. This work was done on 
January 9th and January roth, 1907. 

Q. 30. How were those tests made? 

aA. Those tests were made by taking about eight pounds of 
each composition and melting it in a pot or kettle over a gas 
burner; the test was made by taking a small funnel which had 
a small opening at the bottom and notches cut in the upper edge 
of the rim; this funnel would be held by Mr. Aylsworth in a 
pair of pliers and immersed in the wax until it reached the same 
temperature as the wax. He would then remove it from the 
wax and very quickly allow the melted wax to run out so as to 
have a hot empty funnel. He would then float it on the surface 
of the wax, calling out to me at the instant the floating began 
and I would note down the time from my watch. The wax be- 
gan to flow into the funnel from the opening in the bottom and 
as soon as the funnel was filled it would sink and the instant of 
sinking was called out by Mr. Aylsworth and noted by me. A 
series of readings were taken so as to average the results and 
each composition was tested at a temperature of approximately 
342 deg. F. and 320 deg. F. 

Q. 31. How many readings were made with each composition 
at each of these temperatures ? 

A, Six, readings at each temperature. 

Q. 32. Now take the several compositions and state what the 
results of your figures, at the several temperatures, show? 

Al. Composition B at the low temperature filled the funnel and 
caused it to sink in an average of one minute, 191% secoats, and 
at the temperature, 1 minute, 314 seconds. 

Composition C caused the funnel to sink at the low tempera- 
ture in 1 minute, 834 seconds, and at the high temperature in 
56 seconds. 

Composition D caused the sinking of the funnel at the low 
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temperature in 1 minute, 3334 seconds, and at the high tem- 
perature in I minute, 1044 seconds. : 

Composition E caused the sinking of the funnel at the low 
temperature in 1 minute, 15 seconds, and at the high temper- 
ature in 1 minute, 4% seconds. : 

In making these tests every effort was made that the conditions 
should be as uniform as possible and that the times of floating 
and sinking should be as accurate as possible. 

No cross-examination, 

Signature and certificate waived. 


WILLIAM F. NEHR, a witness produced on the part of the 
complainant being duly sworn according to law testified as fol- 
lows. 

DIRECT EXAMINATION, by Mr. Dyer: 

Q. 1. Give your name, age residence and occupation. 

A, My name is William F. Nehr, I am 29 years of age and re- 
side at 212 Valley Road, West Orange, occupation, Foreman of 
record molding department, National Phonograph Company. 

Q. 2. How long have you been occupied as foreman of the 
Record Molding Department of the National Phonograph Com- 
pany. d. About four years in full charge. 

Q. 3. Do you recall molding any records from special com- 
positions furnished you by Mr. Aylsworth in the latter part of 
December, 1906 or early in January of this year? 

A. I do, yes sir. 

Q. 4. From how many compositions did you mold recor 

A. Four different ones. 

Q. 5. Did you know what those compositions were? 

A. I did not, no sir. 

Q. 6. Do you know what they were now? A. No sir, I do not. 

Q.7. By whom was the actual molding done? 

A. By men employéd for that purpose under my special super- 
vision, men employed in the special making of masters. 

Q.8. Were those men specially skillful in this art? 

A. They were so, yes sir, more so than the ordinary. 

Q.9. Did you make the effort to have the work done under 
the same conditions with all the compositions or not? 

A. I did, yes sir. 

Q. 10. Did you superintend the molding of records from those 
4 Compositions? A. I did, yes sir. 

Q. 11, Who was present during the molding? 

a. Mr. Aylsworth, Mr. Holden and the men and myself. 
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Q. 12. How far did your work go in making these records? 

A. After we received the different Compositions for molding 
we reamed the inside of the records and extracted the records 
from the molds. 

Q..13. By whom was the finishing of the records performed? 

A. Mr. Sturm’s department. 

It is stipulated by and between counsel for the re- 
spective parties that the four compositions aboye re- 
ferred to by the witness Nehr as having been molded 
by him are the four compositions known respectively as 
Compositions, B, C. D and E referred to by the wit- 
nesses Aylsworth and Holden herein. 

Deposition objected to as irrelevant and immaterial. 

No cross examination. 
Signature and certificate waived. 


It is stipulated between counsel for the respective parties that if 
David A. Dodd were regularly called and sworn as a witness on 
behalf of the complainant herein, he would testify that he is in 
charge of the Manufacturing of Wax Compositions for the Na- 
tional Phonograph Company and has been so employed for about 
10 years past; that on December 27th, 1906, at the request of J. 
W. Aylsworth, he made up two batches of wax composition 
known in the art as “Hard Regular,” each of the following 
formulas : 3 





SHCA BCI 9: azaeseaeamen ae 4 Penieantee 800 Ibs 
Sal-soda, ..... wR Savas § ian 

Caustic Soda, . +3616 grams 
Metal Aluminum, . . -1400 grams 





NVATER.. witiiaine baremasunisneoide €i8 Cobianacdipvarard 30 gals 

That the composition was siracttactaréd as described by the 
witness Delos Holden in his deposition herein, 

That on December 28, 1906, a composition known as “Com- 
position B” was made by taking 450 pounds of Composition A 
and adding thereto 94 pounds of ceresin, as stated by the witness 
Delos Holden, in his deposition. 

That on December 31, 1906, a thitd Composition, known as 
“Composition C” was made by taking 433.1 pounds of Composi- 
tion B and adding thereto 72.5 pounds of carnauba wax, as stated 
by the witness Holden in his deposition. That in adding the car- 
nauba wax to said Composition B at the low temperature men- 
tioned by the witness Holden there was little or no foaming de- 


veloped. - 
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That on January 2d, 1907, a fourth formula known as Compo- 
sition D was made by taking 412.5 pounds of Composition A and 
adding theretto 57.6 pounds of carnauba wax, 70.5 pounds of cer- 
esin and 5 pounds of lamp black as described by the witness Hol- 
den in his deposition herein, That at the high temperature used 
in making Composition D, great foaming was developed, which 
continued for several hours, until the mass became quiescent. 

That on January 3d, 1907, a fifth formula known as Composi- 
tion E was made by taking 462 pounds of Composition C and 
adding thereto 4 pounds of lamp black as stated by the witness 
Ilolden in his deposition and that during the heating of this com- 
position at the high temperature very decided foaming was mani-, 
fested, as with composition D; and that the several Compositions, 
B.C, D and E, respectively, were delivered by him to Mr. Nehr's 
Department and used for the production of molded records there- 
from as testified by the witness Nehr herein. 


AUGUST STURM, a witness produced on the part of the 
Complainant having been first duly sworn according to law-testi- 
fied as follows : : 

DIRECT EXAMINATION, by Mr. Dyer: 

Q. 1. State your name, age, residence and occupation. 

A. August Sturm, age 36, residence 20 Summit street, 
Orange; occupation at present, foreman of the Inspection De- 
partment of the National Phonograph Company. 

Q. 2. How long have you been in charge of this work? 

-1. Almost three yea: 

Q. 3. Did you have occasion in December or January last to 
mspect any special records for Mr. Aylsworth? A. Yes, sir. 

Q. 4. Did you make inspection of these records personally cr 
id you personally supervise the inspection of them? 

-l. I personally supervised the inspection. 

Q. 5. Can you produce the inspector's records showing the re- 
result of the inspection of these records? 

-l. T hand you the reports. 

Q. 6. I show you a table which appears at the end of the answer 
ty question 60 in Mr. Aylesworth’s deposition and ask you to com- 
bire these reports with the figures that appear in that table and 
sate if the two correspond, omitting from consideration all re- 
jections of records because of “Rings,” “Wax chips,” “Bruised” 
“Dirty mold” or “Scratched” or “Not round and run out.” 

It is stipulated that if this witness should compare 
these tables and the sum of the tables, his answer would 
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corroborate Mr. Holden's testimony in this respect anil 
corroborate the results set forth in the table following ; 


the answer to question 60 in Mr. Aylsworth’s deposi- 
tion? 
- Q. 7. Were the records which » ) examined for Mr. Aylsworth j 
inspected under your immediate ervision? A. Yes, sir. } 


Q.8. Did you examine the rec: is that were discarded by the ' 
inspectors? 4. Yes, sir. | 
Q.9. How many inspectors were employed on this work? 
io A. All was done by a single inspector except one batch of 24 | 
‘ records in the case of Composition B. 
. Q. 10. At the time these records were inspected did you know 
what compositions they were made of? 
A. No, sir, I did not. 
Q.11. Did you know for what purpose the inspection was 
made? A. No, sir, I did not. 
Q. 12. What if any instructions did Mr. Aylsworth give you 
concerning the inspection of these records? 
A. He told me to be sure and not to have them mixed, to keep 
20 these different lots separate. { 
Q. 13. In your department do you ordinarily inspect records 
to detect the faults of “Not round and run out?” 











'é 3 A, Yes, sir, for commercial use. 
: Q. 14. In inspecting these special records, did you make an in- 
spection on this point? 4. No, sir, I did not. 
Q. 15. Otherwise was the inspection such as you ordinarily 
give commercial records? 4. Yt ir, the same thing. 
rw Q. 16. In inspecting these records did you attempt to make the 
i inspection uniform for all the several compositions? 
| | ge A. Yes, sir, one the same as the other, : | 
} Q.17. You made no attempt to favor any particular composi- H 
i} tion? A. No, sir. 
jt ww It is stipulated that the inspections referred to by the 
witness Sturm were inspections of records made of the | 
four compositions testified to by the witness Aylsworth 
and that the four batches of reports, identified respec- 
tively by the letters B. C. D. and E. refer respectively to 
: the four compositions so identified by Mr. Aylsworth 
~ and correctly tabulated by him, subject to correction. H 
40 The four batches of reports produced and identified 
by the witness are offered to counsel for defendant fer 
the purpose of cross-examination, 


~ 
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CROSS-EXAMINATION, by Mr. Masste: 5 

4Q. 18, One girl I understand inspected twenty-four records of 
composition B? A. Yes, sir. 

«Q.19. Did she inspect for each of the matters printed over 
the blank forms in these reports except the one headed “Not 
reund and off gauge.” 

zl. She inspected for all the other defects. 

xQ. 20. Is what is here headed “Off Gauge” the same as is 
~ometimes spoken of “Run Out.” Ad. Yes. 

xQ, 21. Did she herself put the pencil figures down on here on 
the slip bearing her number? 

al. Yes, sir, they are her figures, 

«Q. 22. Another girl inspected all the rest of the records that 
were made at that time? A. Yes, sir. 

4+Q. 23. Then other girls inspected for each one of the defects 
listed in these slips excepting the two “Not Round” and “Off 
Gauge.” 4. Yes, sir. 

«Q. 24, And she herself placed the pencil marks on the slips? 

al. Yes, sir. 

ie 25. What did you have to do with it? 

I simply watched the girl and saw that she was doing her 
Ps right, that she did not mix up the different lots, and also 
examined the discards and also saw that she did not mix them 
with the regular stock. 
«Q. 26. No inspection was made in your department or under 
ur supervision of the “Not Round” or “Off Gauge.” 
-!. No, sir, except two records of Composition C which were 
ected by the inspectors because they were not round, 
+0. 27. How did the young lady make the inspection of those 
vo which were rejected as being “Not round’? 
- Ido not remember that. 
. 28, Can you tell us how she made the inspection for each 
i the other defects ? 

«1. She took a piece of cotton and simply turned them over 
ant looked over them; eye inspection. 
+Q. 29. Eye inspection? A. Yes, sir. 

). 30. Was there any other inspection made except eye in- 
spection? 4. Not under my supervision, 














KE-DIRECT EXAMINATION, by Mr. Dyer: 

K-dQ. 31. How experienced were the girls who made the in- 
spections of these records under your direction? 

<1. They were the most experienced girls we have. 
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R-dQ. 32. So far as these defects are concerned which are 
observed in your department are they readily observable by an 
eye inspection, that is to say if the record is broken can you notice 
that with the eye? A. Yes, sir. 

R-dQ. 33. And as to the other defects are they readily obsery- 
able? A. Yes, sir. 

R-dQ. 34. It does not require any special machine to tell 
whether a record is broken or not? A. No, sir. 

R-dQ. 35. Are the girls who make these inspections for you 
educated to such a point that the inspection of one is about the 
same as the inspection of another, 

Objected to as leading. 

A, Yes, sir, except new girls. 

R-dQ. 36. But these two girls were experienced hands? 

A. Experienced hands. 


RE-CROSS EXAMINATION, by Mr. Massie: 

R-dQ. 37. I notice among the headings on these report slips, 
among others, the following: ‘Broken by rst inspector” Broken 
by second inspector” “Dirty mold.” can the girls in your depart- 
ment tell by eye inspection the presence of anything to be re- 
jected under each of these three heads? A. Yes, sir. 

Signature and certificate waived. 


CHARLES H. PAYNE, a witness produced on behalf of the 
complainant having been first duly sworn testifies as follows: 

DIRECT AMINATION, by Mr, Dyrr: 

Q. 1. What is your name, age, residence and occupation. 

A, My name is Charles H. Payne. Age 39, Residence 8 
Sterling Place, Newark, N. J., occupation inspector of master rec- 
ords for the National Phonograph Company. 

Q. 2. How long have you been engaged at this work? 

A. Since the 16th of April, 1904. 

Q. 3. How does the inspection of masters compare with the 
inspection of ordinary commercial records? 

A. There is quite a difference, they are more careful with the 
masters, more careful in their inspection. 

Q: 4. What tests do you ordinarily give to the masters brought 
into your department? 

A. Tests for “Run Out” and “Out of Round” for the surface, 
and tone. i 

Q.5. What is “Out of Round” as the expression is used by 
you? A, It is an oval record, oval shape. 








Raymoifd R. Wile 
Researdh Library 


ant 
which are 
able by an 
you notice 


lily obsery- 
~ 


ne to tell 


ns fer you 
s about the 


- 


inds? 


2port slips, 
or” Broken 
our depart- 
> to be re- 


~ 
half of the 
ollows: 
(tide, 
esidence & 
naster rec- 
k? 

- 
2 with the 
i with the 


rs brought 


qe surface, 


is used by 





aeeevescemmenae> 


CHARLES H. PAYNE. « 359 





Q. 6. What is meant by “Run Out 

A, A “Run Out” record is more oval on one end than the 
other and causes a sort of a zigzag, what we call a drunken thread. 

Q.7. Did you have occasion in January last to test four dif- 
ferent lots of records for Mr, Aylsworth? A. Yes, sir. 

Q. 8. Do you remember how those records were designated ? 

A. By the letters B. C. D. and E. 

Q.9. Did you make a careful inspection of those records, or 
have such inspection made? 4. I had the inspection made. 

Q. to. Under your immediate direction? 1 

A, Under my direction, yes, sir. 

Q. 11. Who made this inspection? A. Miss Mamie Speer. 

Q. 12. Did you verify the inspection made by Miss Speer of 
these records? A. I did, yes, sir. 

Q. 13. You saw that it was correct? 

A. Yes, sir, I watched her do the work. 

Q. 14. What inspection did she make, to detect what faults? 

A, For “Run Out” and “Out of Round,” 

Q. 15. Can you produce the reports of Miss Speer giving the 
results of these inspections? 4. Yes, sir; here are the reports. 

Q. 16. Take up the first Composition, B. and state how many 
records were sent to your department? 

A. There were 72 records. 

Q.17. Please refer to the report of the inspection of these 
records and state how many were rejected as being “Run Out.” 

Objections based on incompetent reports are re- 
served. 

al. There were 32. 

Q. 18. And how many of this lot were rejected as being “Out 
of Round.” A. Twenty-four. 

Q. 19. How many records were accepted as good records? 

al. Fourteen, 

Q. 20. There being thirty-two records that were rejected as 
“Run out” and twenty-four that were rejected as “Out of round” 
and fourteen that were accepted as good, making seventy and 
you having received seventy-two, what became of the other two 
reocrds ? . 

A, There were two cracked, they Were broken in handling. 

Q. 21. Please refer to the report of the inspection of lot C 
and state how many records you received of this lot? 

A. I received thirty-one records. 

Q. 22. How many records were rejected as being “Run out?” 

«l. Twenty-one. 
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Q. 23. And how many were rejected as being “Out of round?” 

A. There were not any. 

Q. 24. How many were accepted as good? A. Ten. 

Q. 25. Now, please refer to the report of inspection of lot D 
and state how many records you received of this lot? 

A. Sixty-five. 

Q. 26. How many were rejected as “Run out?” 

A. Thirty-one. 

Q. 27. And how many as “Out of round?” A. Four. 

Q. 28. How many were accepted as good records? 4. Thirty. 

Q. 29. Please refer to the report of the inspection of lot E 
and state how many you received? a. Sixty-eight. 

Q. 30. How many were rejected as “Run out?” 

A, Twenty-nine. 

Q. 31. How many as “Out of round?” A. Eleven. 

Q. 32. How many were accepted as good? A. Twenty-eight. 

Q. 33. I call your attention to these reports and ask in whose 
hand writing they are? 

A. The reports are in Miss Speer’s hand writing, signed by 
me. 

Q. 34. You recognize her handwriting? A. Yes, sir. 

Q. 35. You have seen her write before and know that she 
wrote those reports? A. Oh, yes. 

Q. 36. The signature “C. H. Payne” appearing on these re- 
ports is your own signature? dA. My signature. 

Q. 37. And in your own handwriting? d. Yes, sir. 

Q. 38. From whom did you receive your instructions to make 
an inspection of these four lots of records? 

A, From Mr. Aylsworth. 

Q. 39. Did he tell you what these records were? A. No, sir. 

Q. 40. Did he tell you what compositions they were made of? 

A, No, sir. 

Q. 41. What instructions did he give you regarding them? 

A. He told me to give them a test for “Run out” and for “Out 
of Round.” 

Q. 41. Did he state that the test was to be the same for all 





- or was it to differ with different lots? 


40 


A. The same for all; he told me to put them through by 
regular inspection. 

Q. 43. You knew I presume that the records had something 
to do with litigation or a suit? A. No, sir, I did not. 

wy. 44. You did not even know that? 

A. No, sir; it is quite a common thing for me to get special 
records to be tested. 
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Q. 45. In having these records inspected did you endeavor to 
treat them all as nearly alike as possible? d. Yes, sir. 

Q. 46. Not favoring one in preference to the other? 

A. No, sir; I instructed Miss Speer to put them to the regular 
tests. 

Q. 47. As a matter of fact do you know which of these lots 
of records I would prefer to see make a good showing? 

A. No, sir. 

Q. 48. Did you make any inspection of these records so far as 
their surface is concerned? A. Yes, sir. 

Q. 49. Did you observe any differences in the character of the 
surface of the several lots? 

A. Yes, sir, I did, in every lot I found a difference. 

Q. 50. What lot of records has the worst surface? 

al, The lot B. 

Q. 51. What was the character of the surface of lot B? 

A, It seemed to have a kind of ragged edge to it as though 
it did not mold clean, a very loud surface. 

Q. 52. Did you examine these records under the microscope? 

A. Yes, sir. 

Q. 53. Did you test them on the phonograph? 4. Yes, sir. 

Q. 54. Did you find that the surface of lot B was in fact rough 
when reproduced? A. Yes, sir. 

Q. 55. What about the surface of the other lots, were those 
surfaces better than lot B? 

Al. They were much better than B, yes, sir. 

Q. 36. Which has the best surface, do you remember? 

4h, Lot EB. 

0.57. Did you ever make a wear test for those records? 

«l. Yes, sir. 

Q. 38. What does a wear test consist of? 

-l. To see how the record stands under the speaker and how 
long it will wear, how many reproductions it will stand without 
wearing out. 

Q. 59. As I understand, you have an automatic machine which 
plays the record over and over again, playing one minute for 
cach performance, and automatically repeating? A. Yes, sir. 

Q. 60, So that in one hundred and fifty minutes you know the 
record has been played one hundred and fifty times? Is that 
correct? A. Yes, sir. 

Q.6r. And these records were tested on a machine of that 
kind? 4. Yes, sir. 

Q. 62. Were they all tested on the same machine? 
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A. On the same machine and the same speaker, each record. 

Q. 63. Under the same conditions? 

A. Under the same conditions. 

Q.64. Can you state which batch of records showed up the 
worst under this wear test? 

A. Lot B, I could not give it a wear of one hundred and fifty 
turns; one wore out, I couldn't say positively whether it was 
after eighty-five times or not, and the others at about one hun- 
dred; it got so bad I could not run it any longer. 

Q. 65. That is to say in Lot B the records wore out in less 
than one hundred times? A. Yes, sir. 

Q. 66. Do you remember which lot showed up the next best? 

A. Lot C. : 

Q. 67. How many times were you able to get reproductions 
from Lot C? A. One hundred and fifty times. 

Q. 68. And were they pretty well worn out after one hundred 
and fifty times? 

A. They were worn with the hundred and fifty times pretty 
well. 

Q. 69. And what was the next best? A. Lot D. 

Q. 70. How many reproductions were you able to get from 
Lot D? A. One hundred and fifty. 

Q. 71. Lot D was somewhat better than Lot C? A. Yes, sir. 

_Q.72. As I understand it, lot C had pretty well worn out at 
one hundred and fifty, and lot D ran a little better than that ? 

al. Yes, sir. 

Q.73. What was the best wearing record, what lot? 

A. Lot E. y 

Q.74. That was better than lot D? A. Yes, sir. 


CROSS EXAMINATION, by Mr, Masste: 

xQ. 73. In answering Mr, Dyer just now giving the figures 
of how many records you received and how many were “Run 
Out” and so forth, you were referring to the written list, were 
you not? _ 

A. Yes, sir, I made this list out myself, 

+Q. 76. Do you recall a day or two ago making a thread test 
on a special machine in the presence of complainant's counsel, Mr. 
Dyer, Mr. J. W. Aylesworth and myself? 4. Yes, sir. 

xQ.77. Was that the machine the tests were made on for lots 
B.C.D.and E? A. Yes, sir. 

xQ. 78. In the wear test did you have the same reproducer all 
the time, have the same stylus? 4. Yes, sir. 
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+Q.79. How many records of each class did you submit to this 
wear test? A. One of each selection, 

+Q. 80. Which did you test first? 

A, J tested lot B first. : ‘ 

#«Q.81. And then C and then D and then finally E? 

a. Yes, sir. , 

«Q. 82. How many selections were there? 

A. There were two in each lot. 

+Q. 83. So that you tested two records from those marked B, 
two from C and so forth? A. Yes, sir, to 

+Q. 84. In the report of Miss Speer I notice on the first page 
of lot B one record is noted as “Run out bad,” does that mean that 
that particular record was unfit for use? 

A. Yes, sir, that was very bad. 

+Q. 85. Could any of the records examined by Miss Speer on 
that occasion and which she noted as “Run Out” be employed as 
a sound record, other than as a master? 

al. I don’t know, none of them would pass my inspection. 

+Q. 86. On the second page of the same report for lot B I 
find one having the remark “Blind, cannot measure” and the 20 
ditto marks below it indicating that the same remarks apply to the 
next record; what does that refer to? 

A, That is where it threw the reproducer off, jumped over into 
another line; the thread was so warped that it could not mea- 
sure, } 
87. The two records against which this remark was en- 
tered could not be reproduced by the phonograph, is that it? 

al. Well I could not say as to that, I did not try this particular 
one on the phonograph; if you could they would very soon tear 
the thread out and put it in bad shape, the record would be ne 30 
good, 

+Q.88. In the same lot B I notice one column of which the 
following are sample entries: “4 long” and “!% short” and “14 
short” and so forth, what does that refer to? 

A. That is the thread, the measurement of the thread. 

+Q. 89. What does it mean? 4. How is that. 

+Q. 90. That is what do you mean by saying the thread is one 
quartaer long for instance? 

al. Well, that is due to shrinkage. 

+Q.ot. The threads are ‘supposed to run one hundred to the 40 
inch? A. Yes, sir. 

*Q.92. And in the record reported one quarter short for in- 
stance that means there are only 9934 threads to the inch? 
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a . 
| A, No, sir, that means the whole length of the record; it is 
quarter short or long in the whole length of the record, about 
. 425 turns, 
+Q.93. About what is the average length of those records? 
A, About four inches. 
+Q. 94. When a record is recorded “1% long” that means that 
instead of having 400 threads on the cylinder, on that four inches 
long, there are 400% threads ? 
| A. No, there are 399! threads, 


i Io =.xQ..95. The first item of lot B, selection 9208, serial 23, is re- 
~ P ported “4 long” after which follows “O, K.,” while the very 
| next item has the ditto marks under “4 long” followed by “Run 





| Out;” can you explain why one was O, K’d and the other re- 
! , jected? 
A, There is an uneven shrinkage in one where there is not in 





| the other; one is “run out” and the other is not. 

{ *Q. 96. Is this correct, in the record which passes the test in 

} your department and is O. K'd there may be some very small, 

i : very slight distortion of the record groove, but it is so small that 

4 20 you nevertheless passed the record, while in the record that you 
rejected this distortion is marked, and therefore you rejected the 
record, is that correct? A. Yes, sir. 

*Q.97. Where do you draw the line, is there any particular 
standard or line so that if the thread is distorted more than that 
much you reject the record, and if it is not distorted so much 
you pass it? 

A. T have a dial that shows that. You are referring to the 

4 4 thread are you? 
i +Q.98. Yes. dA. [have a dial, yes, sir. 
| 30 )=-rQ. 99. I refer to “Run Outs” now, 
44 A, Yes, that is correct, if the “Run Out” is too pronounced 
the record is rejected, 
xQ. 100. That is if the pointer carried by the reproducing 

! stylus vibrates too far from one side to the other the record is re- 

t jected? 

{ A. Is this a “Run Out” or “Out of Round?” 

4 | . #Q. 101. This is a “Run Out.” 
| 
i 
} 
4 
} 
{ 
{ 


sail sas 


A. That shows it on that dial, too far out. 
#Q. 102. My question is how far out is that dial permitted to 
4° travel and yet the record would not be rejected, what is the stand- 
ard or gauge? 
A. About three-quarters of a thread, anything up to three- 
quarters of a thread. is not objectionable, 
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xQ. 103. Now about “Out of Round;” is it not a fact that a 
record cylinder might not be an absolutely exact mathematical 
circle and yet not sufficiently “Out of Round” to be rejected. 

A. Yes, sir, the record might be very slightly “Qut of Round” 
and still be good enough for acceptance. 

xQ. 104. The fact of being “Out cf Round” is looked for on 
that same instrument that you used for Mr. Aylsworth in my, 
presence the other day? 4. Yes, sir. 

+Q. 105. And the vertical vibrations of the pointer carried by 
the reproducer are observed to determine the condition of being 
“Out of Round.” A. Yes, sir. 

«Q. 106 How much play or how much vibration of this 
pointer could there be and yet a record would not be rejected, 
what is your limit in that regard? 

A. I could not give you the exact amount, that is a question of 

practice. 
107. Can a record which your department rejects because 
it is “Out of Round” be put on a phonograph and reproduced so 
that it will reproduce fully from one end of the record to the 
other, when it is “Out of Round.” 

A. Yes, sir, it can, but it will give a very poor reproduction, 
and the needle will bear on one side and it will sound as though 
it was one sided. 

+Q. 108. That is, when the thicker part of the cylinder is under 
the needle the pressure would be heavier and the sound would be 
somewhat louder and vice versa when the thinner part of the 








evlinder is under the needle the sound would not be so loud so 
that the expression would not be of uniform volume. 

A. No, sir. the sound would waver. 

+«Q. tog. What did you personally have to do with these tests 
that Miss Speer made and of which she made the reports which 
you have now handed us? 

A, TL oversaw them and watched them, she did it in my room. 

Q. 110. What I mean to get at is this, if you were standing 
there and watching her do it you could have done it yourself 
could you not, that is, what did she do that you could not do? 

A. She put the cylinder on and measured them, took them off 
and marked them on her report each one in my presence. 

«Q. 111. That is practically she did the manual part and you 
were really making the inspection yourself in the sense that you 
watch her and saw that she did it correctly? + 

A. T did not watch every one that she put on. 
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RE-DIRECT EXAMINATION, by Mr. Dyer: 
R-dQ. 112. What about Miss Speer’s ability, do you regard 
her as an experienced girl at this sort of work? 
A. Yes, she is very good, she worked for me for a year. 
R-dQ. 113. In making these inspections she had no knowledge 
as far as you know of what particular compositions she was 
working on? 4. Oh, no. 
R-dQ. 114. She gave them the usual master inspection? } 
A. Yes, sir. | 
to =. R-dQ. 115. And as far as you could tell the inspection was the , 
same for one lot as for the others? 
A. Yes, sir, she aways put them right through on the regular 
test for masters as she has always done. 
Signature and certificate waived. 


"MAMIE SPEER, a witness produced on the part of the com- } 
| : plainant, having been first duly sworn testifies as follows: j 
| 


cx 


DIRECT EXAMINATION, by Mr. Dyer: | 
Q. 1. By whom are you employed? A. Mr, Nehr. ‘ | 
20 Q.2. Mr. Nehr is the foreman of the molding department of ! | 
the National Phonograph Company, is he not? A. Yes, sir. 
Q. 3. Where do you live? | 
A. Ridgehurst Road, West Orange. ; | 
Q. 4. At what work were you employed before you went with | 
Mr. Nehr?- | | 
A. I worked at testing and measuring the masters. 
Q. 5. In whose department? A. Mr. Payne's. 
| Q.6. How long were you employed in Mr. Payne's depart- 
i ment? 
{ 300 A. I worked there just about a year to the day. 
j Q. 7. Did you test many masters while you were employed by 1 
Mr. Payne? 
A. Yes, sir, not less than one hundred a day. 
Q. 8. What kind of tests did you apply to masters when you 
were with Mr. Payne, what did you do in testing those masters? 
A. Measured them for “Out of Renae” and * “Sia Outs” | short 
and long. 
Q.9. What do you mean by “Out of Round?” 
r 7 A, Well “Out of Round” is when the needle or dial on the 
4 40 machine kind of wobbles up and down, ’ 
: Q. 10. What do you mean by “Run Out.” 
A. When they go side ways. 
f Q. 11. What do you mean by short or long? 
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A, When it runs short, the dial shows this side of the center. 

Q. 12. On the left of the center? 

A, On the left of the center and when it is long it goes just the 
opposite way, to the right of the center. 

Q. 13. Do you remember making some tests for Mr. Payne in 
January last of some special records? 

A. Yes, sir, there were several lots? 

Q. 14. How many lots? 

A, Several I don’t know just how many. 

Q. 15. You went up from Mr. Nehr’s room to Mr. Payne’s 
room for the purpose of making that inspection ? 

A, Yes, sir, 

Q. 16. Why did he call you up do you know? 

A. I understood from him the other girl was too busy so he 
sent for me. 

Q. 17. I show you four reports which appear to relate to lots 
B, C, D, and E respectively, and ask you whether you recognize 
those reports? A. Yes, sir, they are mine. 

Q. 18. Are those reports in your handwriting? 

A. Yes, sir, they are. 

Q. 19. Do those reports show the result of your inspection of 
those records? d. Just as I measured them. 

Q. 20. It would appear from these reports that you measured 
four lots of records? A. Yes, sir. 

The reports identified by the witness are offered in 
evidence and marke i 
“Complainant's hibit, Inspectors Report, Lot B 
“Complainant's Exhibit, Inspectors Report, Lot C. 
“Complainant's Exhibit, Inspectors Report, Lot D.” 
“Complainant’s Exhibit, Inspectors Report, Lot E.” 

Q. 21. In making your inspection of these four lots of records 
lid you endeavor to give the same inspection to all of them? 

aA. Every one of them, I tested them just as I would a master. 

Q. 22. You did not try to favor one lot over another? 

A. No, sir, I did not know one lot from another except by a 
little slip inside to which I paid no attention. 

Q. 23. Do you know now what those records were that you in- 
spected ? 

A. Well I don’t know exactly what they are, I don’t know what 
they are yet, I don’t know anything about them. 

CROSS-EXAMINATION, by Mr. Massie: 

+Q. 24. Besides observing the movements of the pointer up and 
down and from side to side did you pay any attention to the selec- 
tions themselves, did you listen to them. 
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A. No, we would test them for nothing else. 

Signature and certificate waived. 

Adjourned until Monday, March 4th, 1907, at 10 o'clock .\, 
M., at the office of Mr. Dyer, Edison Laboratory, Orange, N. x 


Orance, N. J., March 5, 1907. 
Met pursuant to agreement. 
10 Present—Counsel as before. 
DAVID A, DODD, a witness called on behalf of complainant, 
having been first duly sworn, deposes and says as follows: 
DIRECT EXAMINATION, by Mr. Dyer: 
Q. 1. Give ycar name, age, residence and occupation? 
A. David A. Dodd, age 45, residence 273 Dodd street, E. 


Orange; foreman of the Wax Department of the Edison Phon- j 
ograph Works. i | 
Q.2. What are your duties? 
A. The manufacture of wax for the molded records; also i 
20 blank composition for making the blanks. j 
Q. 3. Are these compositions made by the Edison Phonograph 
é Works? } 
A. They are, and delivered to the National Phonograph Com- 
pany. | 
Q. 4. Which concern makes the molded records? I 


A, The National Phonograph Company. The Edison Phon- 
ograph Works still makes the blanks. 

Q. 5. How long have you been in charge of the Wax De- 
partment of the Edison Phonograph Works? 

jo 4. Since May 1897. | 

Q.6. Are you able to state when the National Phonograph 
Company first put its molded records on the market? 

A. In February 1902. 

Q.7. Did you have anything to do with the manufacture of { 
molded records at that time? 4. I did, | 

Q.8. In what way were you connected with the matter? 

A. I was in charge of manufacturing the records from the 
time they were first put on the market, and I remained in charge 
until May 1904. : 

4o  Q.9. During this time then you were, as I understand it, mak- 
ing the composition and also molding records? A. Yes, sir. 

Q. 10. From the time the National Phonograph Company first 
put out its molded records in February 1902, were many molded 
records made? 





| 
| 
| 
| 
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A. Yes, for the first year we made at least an average of 10,000 
a day. 

Q. 11. Are you familiar with the patent in suit herein, No. 
782.375 of February 14th, 1905? 4. I am. 

Q. 12. From the time the National Phonograph Company first 
w put out its molded record in February 1902, up to November 3, 
1y03, when the applicaticn for the patent in suit was filed, what 
was the composition used in the manufacture of such molded 
records ? 

da. The same as in the patent, mace after exactly the same 10 
formula using carnauba wax, and made exactly as described in 
the patent. 

Q. 13. And between the dates mentioned you personally super- 
intended the manufacture by the National Phonograph Company 
of more than 10,000 records a day made of the exact composition 
of this patent? 4. I did. 

Q. 14. Who succeeded you in charge of making the records? 

ad. Mr. Nehr and Mr. Bork. 

Q. 15. Do you recall having anything to do in January last, 
with records made of special compositions for Mr. Aylsworth? 20 
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onograph A. I did; I personally made up different batches as Mr. Ayls- 
os worth directed. 
aph Com- Q: 16. Did you see the records made from these compositions? a 
a. Yes, they were delivered to me after they.were molded by { 
Mr. Nehr. I delivered them to Mr. Sturms for his inspection, ' 
on Phon- and Mr. Sturms returned them to me with the discards. 
Q.17. Do you recall how these records were indicated or 
Ware De marked? dl. They were lettered B, C, D and E. 
! 0. 18 And what, if anything did you do with the good records 
{ received from Mr. Sturms? 30 


onograpli <1. I delivered them to Mr. Payne for his inspection. 
~ 


acture of Orance, N. J., March 8, 1907. 


Met pursuant to agreement. 

Present—Counsel as before. Also MELLVILLE CuuRcH, Esg., 
Counse) for Complainant, 

ARTHUR S. BROWN, a witness called on behalf of the com- 
plainant having been first duly sworn, testified as follows: 

DIRECT EXAMINATION, by Mr. Dyer: 42. 

Q. 1. You have already testified in this case I believe? A. Yes. 
pany first Q. 2. Have you read the testimony taken on behalf of the de- 
y molded fendants herein? 4. Yes. ‘i 
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Q. 3. Have you also read the deposition of Mr. Edison and su 
much of the deposition of Mr. Aylsworth as includes his answer 
to question 247? A. Yes. : 

Q. 4. Compare the invention of the patent in suit with the privy 
art as the same is disclosed by the prior patents referred to hy 
defendant's witnesses and state whether or not you find the sub- 
ject matter of the patent in suit to have been new at the date uf 


the application therefor ? . 


A, The sound record composition specifically set forth in the 
Aylsworth patent in suit is composed of metallic soap containing 
free stearic acid and made in the manner specifically set forth, 
together with carnauba wax and ceresin or other hydro-carbons, 
incorporated with the metallic soap, as particularly set forth, to 
which is added a coloring material such as lamp black, when de- 
sired, The whole forms a homogenious mass which is used for 
making molded phonograph sound records. As the defendant's 
molded records are composed of the same ingredients made in 
substantially the same way I Will discuss the novelty of this par- 
ticular composition in the light of the prior art as disclosed by the 
patents referred to by defendant's witnesses. It is unnecessary in 
this discussion to consider the question of possible equivalent- 
which may be used for any of the various ingredients, since the 
specific composition of the Aylsworth patent is that which is used 
by the defendant, although the Aylsworth patent suggests va 
tidns at lines 9 to 18 of page 2 where it is said: 

“Tn describing my improved composition and the pro- 
cess which I prefer to follow in compounding the sane 
I shall refer to preferable proportions of ingredients. 
to preterable steps or procedures in the process, and ty 
preferable temperatures, all based on actual practical 
experience in this art; but it will be understood that 
in these respects considerable yariations may be maile. 
as will be obvious to those skilled in the art.” 

The composition of the Aylsworth patent is specifically de- 
signed and intended for making molded phonographic sound rec- 
ords, that is to say, records which can be immediately used on suit- 
able sound reproducing machines for reproducing sounds. These 
sound records are made by the aid of a metallic mold consisting 
of a hollow cylinder with suitable variations on its interior sut- 
face conforming to sound waves into which the molten liquid 
composition is cast. While the sound record material is still hot 
within the hollow cylindrical mold and while yet in a semi-plasti¢ 
condition, although still tightly engaging the interior variable 
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record surface of the mold, the interior of the molded material is 
reamed so as to form a series of internal ribs, which will fit the 
mandrit of the sound producing machine. After these ribs have 
heen formed, the further cooling of the molded composition causes 
it to shrink away from the interior variable record surface of the 
mold so that the record can be withdrawn longitudinally. 

‘This molded record then carries on its exterior surface a sound 
record formed therein by the record variations on the interior 
surface of the mold and that surface of the molded sound record 
is ready for use on the sound reproducing machine without any 
iurther treatment. Assuming the record is made of a composition 
which shrinks with substantial uniformity and without undue 
warping, as in the case of the patented composition, the outer 
surface of such a molded record will be concentric with its inte- 
rior surface so as to be perfectly fitted for use on a phonograph. 

The composition of the Aylsworth patent is not only entirely 
suitable for thus making molded sound records, but it is durable, 
lieing capable of continued use without material deterioration; 
it can be used at all seasons of the year in all climates without 
variation in its ingredients or in the method of the manufacture; 
it reproduces the sound satisfactorly, and when made black, by 
the use of lamp-black, any imperfections may be readily detected. 

The capacity of a material to be thus successfully employed 
for making molded sound records usable under all practical con- 
ditions, is of the highest practical importance. The sound re- 
producing or phonographie art has so developed that the prin- 
ele commercial use of phonographs is for pury: of enter- 
jaiument, A noted artist or a well known band performs in the 
presence of a sound recording machine which makes a mastes- 
record and it is necessary, commercially and practically, that a 
very large number of duplicates should be quickly and econom- 
ically made which can be bought by owners of sound reproduc- 
iny machines. Accordingly an effective plan for making dupli- 
cates from the master record is of fundamental importance, and 
hence, a suitable composition or material for making such dupli- 
cates is necessary. Again, each duplicated sound record which 
Kets into the hands of a user must be capable of many repetitions. 
‘The value of the sound record to the user depends upon its capa- 
city for repeated use without material deterioration. Also, it is 
vbvious that it cannot be predicted at the time the duplicates are 
made where or when they are to be used so that they must be 
capable of use, in all climates and at all seasons, without deteriora- 
tion, * 











3° 


4o 


Raymond R. Wile 
Research Library 


4 
i 
} 
; 





20 


3c 


40 


372 COMPLAINANT'S REBUTTAL PROOFS, 





The composition of the Aylsworth patent in suit satisfactorily 
meets these requirements and has been extensively used. 

In considering the availability of a composition for making a 
molded sound record the exceedingly rigorous requirements of 
the phonographic art must be borne in mind. The sound groove 
which is cut by the sound recording machine in the original 
blank is of minute depth, at the maximum, less than one one- 
thousandth of an inch deep and the available width of surface 
for the sound groove is only one one-hundredth part of an inch. 
Nevertheless, all of the sound variations which may be due to 
the playing of an entire band in front of the reproducing ma- 
chine, with the fundamental and over-tones of each instrument, 
must produce a varying effect on this sound groove, which, prac- 
tically, is so perfectly done that the ear of the listener subse- 
quently using the molded sound record can ‘identify the indi- 
vidual musical instruments of the band. The sound groove, 
which is cut with these variations in shape, must represent not only 
the complexities of the impressed sound, but also the variations 
are made with enormous rapidity, the sound vibrations in a 
single second of time for the higher musical notes running into 
thousands, Assuming, that the master-record thus produced is 
perfectly and satisfactorily made, the duplicate record must have 
all of the perfection of the master record. The duplicate must 
exactly reproduce all of the minute variations in the sound groove 
which are in the master-record and without distortion and with- 
out deviation. 

Not only does the comp ion of the Aylsworth patent in suit 
fulfill the mechanical conditions required in making a successful 
cast from the mold but also the sound records made therefrom, 
but it fulfills the requirements of durability in all climates and 
has the acoustic perfection due to exact duplication of the original 
minute variable sound grooves. 

The proposition, therefore, which is presented for discussion 
is as to whether or not the plastic composition was the result 
of the well known resources of the art so that any person having 
knowledge of the art at the date of the Aylsworth invention 
could have, without experiment and inevitably, made a compo- 
sition having all the characteristics and capabilities, which I have 
mentioned; and which are set forth fully and in detail in the 
Aylsworth patent in suit. 

I shall consider the prior state of the art with a view of de- 
termining this proposition. Before referring specifically to the 
various disclosures of the prior art it is important to keep clearly 
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in mind the distinction between a “molded sound record,” such 
as the composition of the Aylsworth patent in suit is designed 
for, and an “original” sound record, made directly by the action 
of a recording machine. Such original, or “master” sound 
records, are produced upon blanks’ made for that purpose. ‘These 
“blanks,” as they are now commonly and briefly called, (in the 
earlier art they were sometimes called “Phonograms,” or ‘“‘Phon- 
ogram Blanks”) are cylinders having a smooth outer surface 
in which the sound groove is cut by the use of a recording tool 
or stylus with which the recording instrument is provided and yo 
which is vibrated by sound waves. These blanks are made with 
ecial reference to their adaptability for being cut by the record- 
ing stylus and to that end must have suitable properties, so as to 
adapt them to having a smooth, clean, record groove cut in them 
which will conform in shape to the impressed sound waves. The 
ntial qualities of the blank are that it shall be fit for the 
cutting of the sound groove. On the contrary, in the manu- 
facture of molded sound records, the properties of the compo- 
sition are determined, not by the exigencies and requirements of 
the sound recording operations, but by the conditions attending 29 
sound reproduction, Evidently, it was first necessary, in the 
phonographic art, to efficiently record the sound. Until that 
was done, improvements in the reproduction had to wait. The 
history of the art, as disclosed by the patents referred to by de- 
fendant’s witnesses, shows that in the early stages the problem to 
Which inventors directed their energies was chiefly in connection 














with obtaining a suitable material for sound recording. The 
tind reproducing or phonographic art owes its origin to Thomas 
A. Edison, whose original invention set forth in his patent 
No, 200,521, dated February 19, 1878. This patent is referred 30 
te by Mr. Cameron, defendant's expert. In his original phon- 
egraph Mr, Edison used tin foil as the recording material and 
reproduced directly from it. The recording was done by a stylus 
which indented the tin foil, not removing any of the material 
thereof. Few inventions have created the wide spread interest 
which followed this invention of Mr. Edison. It was a sufficient 
marvel that sound could be reproduced at all. Experience, how- 
ever, with the original phonograph, demonstrated that tin foil 
Was an unsuitable recording material, and that indentation was 
an inadequate method. In spite of the pliability of the tin foil 4o 
it was distorted by the indenting method, each indentation affect- 
ing the preceding indentation, and each successive line of in- 
dentations affecting the preceding line. The result was that the 
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sound reproduction effected by the same indented lines was im- 
perfect. 

This invention showed that sound could be mechanically re- 
corded and reproduced; but tin foil or similar pliable material 
was not the proper recording material, and the indenting method, 
with its incidental distortions, was not the proper recording plan. 
Accordingly, effort was directed towards the production of a 
suitable recording material and a proper way of getting the 
sound record in it. 

The next patent referred to by Mr. Cameron is that of Bell 
and Tainter, No. 341,214, dated May 4, 1886, which marked 
an important advance in the art. ‘The Bell and Tainter patent 
describes a sound record blank composed of a foundation of 
paper or pasteboard with a surface coating made of a compound 
of beeswax and paraffine, the latter in excess. This composition 
is referred to, in the Bell and Tainter patent, as being “wax-like,” 
this being the introduction into the phonographic art of this ex- 
pression. For example claim 12 of this patent reads: 

“12, The sound or speech record cut or engraved 
in a wax-like composition, such as the compound of 
beeswax and paraffine, substantially as described.” 

And the specification, in defining what is meant by “wax-like” 
or “waxy” says 

“The invention consists, secondly, in engraving or 
cutting the record in a waxy or amorphous and slightly 
cohesive substance.” (Page 1, lines 39 to 61). 

In cther words, an amorphous and slightly cohesive substance 
capable of being smoothly cut, is what is identified as “waxy” or 
“wax-like.” 

Also, Bell and Tainter, instead of indenting the sound record- 
ing material, introduced the method of cutting, or gouging out 
the wax-like material, actually removing the substance in chips or 
shayings, so that the recorded sound wave appears as a depressed 
groove cut in the surface of the wax-like material. id 

This is the method which is in commercial use at the present 
day for phonographs and graphophones in the manufacture of the 
original or master records from which the present molded sound 
records are copied, by casting, as explained. 72 

The sound record material used by Bell and Tainter was wax- 
like in the sense that it was adapted to, the cutting or engraving 
method, Was amorphous and slightly cohesive, and the particular 
wax-like material disclosed by them was composed of bees-wax 
and paraffine. 
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Bell and Tainter used the sound record so produced directly 
for reproducing purposes. 

In considering the further development of the art‘ will take up 
the various subsequent patents referred to by Mr, Cameron in the 
order of their filing dates (which differs from the order of their 
issue dates), because by so doing, the historical progress will be 
shawn in correct sequence, 

‘The Tainter patent No, 421,430 was granted February 18, 
18yo, on an application filed November 14, 1887. This patent 
deals with the problem of making a suitable recording surface, 
the specifications saying, 

“This invention has reference to the preparation of a 
recording surface or medium for graphophones or ap- 
paratus for recording and reproducing speech or other 
sound wherein the sound record is cut or graven by a 
cutting style in a surface such as wax or waxy composi- 
tion” (page 1, lines 8 to 14).” 

‘rhis patent recognizes that there aré diverse and apparently 
contradictory properties which a sound recording material must 
It says 

“There are certain properties or characteristics in the 
recording medium that are desirable or essential to the 
successful operation, and which are difficult owing to 
their somewhat contradictory nature, to find combined 
in one substance.” (Page 1, lines 27 to 32). 

The specification then goes on to point out that there must be 


the right degree of hardness and toughness which will not be in- 
consistent with smooth, even and ready cutting, that the sub- 
atiince, must not be brittle, at the same time must not be too 
sticky, that it must be fine in texture and not break off irregularly 
in being cut, and that it should not be susceptible to changes of 
leniperature, Moreover, at that time, the problem was rendered 
even more complex because the same material was used both for 
recording and for reproducing sound, the material should have 
the contradictory properties of being both of the right degree of 
hardness and toughness and, for reproducing purposes, at the 
same time should be easily cut for recording purposes. In this 
connection the specifications claim that 
“Other waxes—such as bees-wax for example— 
while cutting smoothly and evenly, are too soft and too 
susceptible to alterations of conditions under changes 
of temperature * * * * soft waxes, moreover, 
do not give in reproducing as loud or distinct articula- 

tion as harder waxes” (page 1, lines 45 to 55). 
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This shows that even then the complexities of the problem of 
a proper phonographic material were recognized and appreciated. 

Tainter’s attempted solution of this problem was to provide an 
external coating made of ozocerite (which is unrefined ceresin) 
on a paste-board tube, foundation. 

The patent describes the heating of ozocerite and then says 

“It is then applied in a thin layer or coating to the 
foundation of paper or other material, and on cooling 
is turned down until a perfectly smooth surface is ob- 
tained” (page 1, line 100). 

From this it is plain that a blank was produced with an 
ezocerite surface which was brought to true form by turning it 
down (as a metal worker turns down metal in lathes) so as to 
obtain a smooth surface in which is to be cut the sound groove. 

The specification asserts that the discovery of the eminent suit- 
ability of ozocerite for 4 soft recording surface was the result of 


.a long series of experiments, the language being 


“T have found after a long series of experiments that 
a certain natural or earth wax known as ozocerite is 
eminently suitable for the purpose of forming grapho- 
phonic recording-surfaces, particularly when treated 
as hereinafter described.” Page 1, lines 60 to 65.) 

In other words, although the original Bell and Tainter patent, ° 
No. 341,214 had pointed out the importance of a “wax-like” 
material for sound recording purposes, and ozocerite is specified 
in this Tainter patent No. 421,450, as a natural or earth wax, it 
required a long period of experiments to demonstrate the avail- 
ability of ozocerite for that purpose. 

Although this Tainter patent describes only how to make a 
blank with a pasteboard foundation and an ozocerite recording- 
surface, it says 

“The ozocerite wax may be employed alone, and it 
is sufficiently cheap for the purpose. It may, however, 
be combined with other waxes. It mixes readily with 
bees-wax, carnauba-wax, and others, and its use in such 
compositions would be within the scope of the inven- 
tion.” page 2, lines 8 to 13) 

This was palpably merely a general statement intended to avoid 
the restriction of the scope of the patent to the use of ozocerite 
alone. It is not asserted that any beneficial effect is to be pro- 
duced by the addition of any other ingredient, nor is there any 
suggestion of how the addition is to be effected or what propor- 
tion the other ingredients are to bear to the ozocerite. The only 
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inference of any reason for the addition of another ingredient 
js in connection with the intimation that ozocerite is “sufficiently 
cheap”; the inference being that if it is not thought cheap enough 
it can be adulterated with cheaper materials. In any event, there 
is no suggestion of any useful results to be obtained by the adding 
of any other ingredient. This quoted paragraph contains a bald 
reference to the employment of carnauba wax without suggesung 
what utility is to be thereby gained. 

Manifestly, this patent is wholly valueless in instructing those 
skilled in the art that carnauba wax might prove to be a useful 
ingredient in a composition designed for making a molded sound 
record, as distinguished from a blank to be used for recording 
purposes, and no one seeking light in this direction would have 
derived any available suggestion from this Tainter patent. 

This was followed by the invention of the patent No. 393,190, 
dated November 20, 1888, the application for which was filed 
November 19, 1887. This patent refers to the then pending ap- 
plication for the Tainter patent just previously considered for a 
statement of the “Difficulties encountered in the preparation of 
a recording tablet and the reason why most of the waxes com- 
monly known and mixtures of them are unfit for the purpose” 
(lines 26 to 30). ‘Tainter was still at work on the problem of 
giving a suitable blank material in which a recording groove could 
be cut. He thus describes his new improvement. 

“A number of common waxes—such as bees-wax, 
for example—have certain properties that are advan- 
tageous and useful, but lack hardness and resistance to 
changes of temperature and other conditions requisite to 
successful employment. Bees wax, for example, cuts 
smoothly but is too soft and sticky. It has been found 
that waxes of this nature can be rendered suitable for 
the use desired by an admixture of a proper proportion 
of a substance known as “‘carnauba-wax.” This wax 
itself is very hard and brittle, and in cutting, chips off 
in small particles; but it mixes readily with beeswax 
and waxes of like nature and forms a compound emi- 
nently suitable for the recording surface of a grapho- 
phonic tablet. Among other substances with which the 
carnauba-wax may be mixed, and which for this pur- 
pose may be regarded as the eduivalent of beeswax, are 
ceresin wax, paraffine, and bay-wax—sometimes called 
“bayberry” or “myrtle” wax. 

In preparing the mixture I take from fifteen to forty 
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‘per cent. of carnauba-wax to from sixty to eighty-five 
per cent. of the soiter wax—such as w! ite beeswax. 
The maximum proportion of carnauba wax is used in 
warm weather, and at high summer heat will render 
the mixture sufficiently hard. At more moderate tem- 
peratures a smaller amount of carnauba wax is prefer- 
ably employed. 

The waxes, in the proportions indicated, are melted 
and thoroughly mixed together, and are applied to the 
base or foundation of the tablet in any suitable way.” 
(Lines 37 to 71.) 

The reason thus stated for mixing carnauba wax with bees- 
wax is because bees-wax is too soft and s! 
changes of temperature. Carnauba wax is employed to avoid 
stickiness, to make the composition harder, and, by varying its 
proportion relative with bees-wax, to resist changes in tempera- 
ture. When used in hot weather forty per cent of carnauba wax 
is used, whereas for cold weather fifteen per cent suffices. This 
composition was for making a blank for recording purposes and 
such use was ephemeral, the pasteboard coated blanks of that kind 
being available only for a single recording it might then have 
been feasible to change the mixture to correspond with the season 
of the year. Manifestly, no such alteration of the proportions of 
the ingredients would be feasible in connection with molded 
sound records. The practicability depends upon the capacity for 
being used a large number of times, whenever the owner wants. 
The manufacturer of molded sound records cannot vary his com- 
position to suit the seasons of the year. 

The sole teaching of this Tainter patent is that 7” varying the 
proportion of carnauba wax from fifteen to forty per cent and 
mixing the same with bees-wax or similar wax, a sound record- 
ing blank could be produced suitable for different seasons, which 
could be readily cut without being too sticky and too soft. 

Does this patent contain any information which would have 
led one familiar with the art, inevitably and without experiment, 
to the employment of carnauba wax in a composition not already 
containing beeswax or-any of the other waxes specified hy Tain- 
ter, such as ceresin-wax, paraffine and bay wax, to prepare a com- 
position for making a molded sound record, and not a sound: re- 
cording blank? 

In'the first place, Tainter and Aylsworth were seeking a differ- 
ent object. Tainter was trying to overcome defects in sound re- 
cording blanks; Aylsworth wanted to get a composition suitable 
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ghiystive jor molded sound records. Tainter’s sound recording tablet 
beesw proved to have been a mere passing expedient in the history of the 
used in | art, being long since obsolete, and superceded by far more effica- 
Il render } cious compositions. The Aylsworth composition proved to have 
ate tem- been just what the art was waiting for and it made molded sound 
Ss prgfer- records commercially successful. Whatever else may be thought 
of the information derivable from this Tainter patent leading to 
e melted the development of the molded sound record, it is certain that it 
td to the had no immediate fruits in that direction, since fifteen years 
le w elapsed between November 19, 1887, when Tainter filed his appli- 10 
wv cation, and 1902, when the molded sound records of the Ayls- 
ith bees- worth patent in suit were placed upon the market; and this in 
ers with’ spite of the continuous intervening activity in the phonographic 
to avoid art. 
ving: its Tainter discovered that the addition of carnauba wax to bees- 
empera- wax in varied proportions according to the season of the year 
aba sivas made a suitable sound recording material which was not too 
This sticky and not too soft. Aylsworth had no such object in view. 
yses ancl b The composition of the Aylsworth patent with carnauba-wax 
hat kind left out is an eminently suitable sound recording material possess- 29 | 
en have ing none of the defects which Tainter was seeking to overcome. | 
© SCQeen The Aylsworth composition with the carnauba wax left out is not 
‘tions of so that it cuts smoothly when used as a sound recording 
molded blank, it does not alter and change with the climate in its sound | 
icity for j recording capabilities, and it is sufficiently hard for such purpose. | 
r wants, No addition is required to this composition for any of the pur- | 
Ms cont poses which Tainter had in view in using carnauba wax. On the 
~ contrary, Tainter was seeking to get a good sound recording 
ring the hiank and he used carnauba wax with that end in view: whereas 
ent anil | the composition of the Aylsworth patent with the carnauba wax 30 
record- left out, makes an ideal sound recording blank, and the additicn 
» whieh ef the carnauba wax makes the composition less useful for sound 
= recording purpe and the composition is not practically used 
ld have tor sound recording. Tainter mixes carnauba-wax with one ma- 
iment, terial for the purpose of getting a better sound recording cylin- 
already der;. whereas, Aylsworth, in mixing carnauba wax with wholly 
y “‘Tain- different materials, diminishes their availability for sound re- 
a com- cording purposes. The objects of the two inventors are exactly 
und: Fe- opposite, 
Moreover, in the Tainter composition the carnauba-wax re- 40 ’ 
differ- quires a variation to make the substance available for recording 
and re- Purposes at different seasons of the year; whereas the Aylsworth 
suitable Composition remains constant in its sound producing properties 
- in all climates and at all seasons. 
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The possibility of casting a sound record in a mold was un- 
known at the time of the application for this Taimter patent and 
Tainter had no such possibility in mind. The patent deals solely 
with trying to get a good sound recording tablet or blank, and 
proved to be only a temporary expedient which quickly became 
obsolete and left no permanent or lasting impression upon the 
practical commercial art. It contains no teaching whatever as to 
how to make a molded sound record and contains no suggestion 
which would have led an experimenter to use carnauba wax in 

Io case such experimenter was trying to get a composition which 
should meet all the exacting requirements in casting a molding 
composition in a mold for the purpose of making sound records, 
The next invention to which Mr. Cameron refers is that of 
the Edison patent, No. 484,582, granted October 18, 1892, upon 
an original application filed January 5, 1888, only a few weeks 
after the application of the Tainter patent just considered. This 
patent is of special interest because it is the first attempt shown 
by the patents referred to by defendant's witnesses, to make a 
molded sound record. The patent describes making a metallic 
20 mold from an original or master-record which, after having its 
interior metallic surface shaped in accordance with the variable 
Pay sound record is split into longitudinal sections. In this connection 
the specification says : : 

“This metal cylinder is then split longitudinally by 

a very thin saw into a number of parts—say, for illus- 

tration, three parts—which are suitably mounted upon 
levers, so that a mold is formed which can be closed to 
- receive the material to be molded and opened to per- 

mit of its being taken out.” (page 1, lines 69 to 75.) 
30 Concerning the material to be used for the sound record made 
by this sectional mold, the specification says: 

“The duplicate phonograms are produced by means 

, of this mold by pouring therein and preferably around 
a suitable core placed in the mold suitable substances, 

such as wax or wax-like material, resin, or plaster-of- 

- Paris, the material being preferably too hard to be sat- 
isfactorily indented by the phonograph or the duplicate 

phonograms may be made by taking sheets of smooth 








és material, like waxed paper or tin foil, and pressing 
40 them upon the surface of the mold, by a plunger or » 
otherwise, the sheets being afterwards backed up by 
5 a wax, resin, or cement” (page 1, lines 75 to 88). 
| . 
~ 
- 
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~ 
| was un- | At the time this Edison application was filed on January 5, 
atent and 1888, the applications for the Tainter patents, No. 393.190 and 
vals solely No. 421,450 (just previously considered) were still pending in 
lank, and the patent office, having both been filed in November, 1887, and 
y became presumably their contents were not known by Mr, Edison. At 
upow the that time the only disclosure of the prior art contained in any 
ver as to 3 patents accessible to Mr. Edison and referred to by defendant's 
iggestion j witnesses concerning a “wax-like material,” was the disclosure 
wax in | of the original Bell and Tainter patent, No. 341,214 (ubi supra) 
m which j which specifies a mixture of beeswax and paraffine; accordingly 10 
meding } this reference to a “wax-like material.” on January 35, 1888, 
records, | would inevitably have suggested to one then skilled in the art, 
3 that of | a mixture of beeswax and paraffine. This Edison patent refers 
92, Upon indiscriminately, without indicating any choice, to such a wax- 
‘w weeks like material, resin, plaster-of-Paris, waxed paper, and tin foil. 
id. This | It also suggests that the material should be “preferably too hard 
ot slfOwn to be satisfactorily indented by the phonograph” but contains no 
make a suggestion as to how the Bell and Tainter mixture of beeswax 
metallic A and paraftine is to be rendered harder, and there was then no 4} 
wing its available disclosure in the art of how such composition might 20 | 
variable he made harder, At any rate these materials were being intro- 
nheceutt duced into a mold which was longitudinally sawed into sections 
after the variable sound record had been formed therein. Ob- 
nally by viously, this patent not only contained no possible suggestion 
‘or illus- of the Aylsworth composition, but it discloses an impracticable i] 
ed upon product. The patent states, as a necessary feature, the sawing of 
Tose tu the metallic mold into sections, and any such procedure would 
to Per. mevitably interfere with the variable sound record impressed 
on the interior of the mold. Variations in sound records of less 
“d made than one one-thousandth of an inch are important, and no mat- 30 : 
g ter how fine the saw might be with which the mold was split, 
"means an objectionable interference with the produced sound must have 
arotthdl resulted. Evidently Mr. Edison then knew of no way in which 
stances, a molded record could be withdrawn from an integral mold and 
ster-of- he had no composition capable of such withdrawal. The pro- 
be sat- duction of a satisfactory molded sound record requires that the 
iplicate sound record composition after being molded should shrink 
smoot) radially inward so that its grooves may become free from the f 
ressing “a irregularities of the interior surface of the metallic mold, thereby 
BErTOF enabling the molded sound record to be longitudinally withdrawn 40 
up by without any disturbance of the finished sound groove. 





This Edison patent is absolutely barren of any instruction as 
to what sort of material would be capable of such action. In- 
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stead of this patent affording any direction as to how molded 
sound records can be successfully made, it simply points. out a 
procedure to be avoided. | 
As far as this patent goes, plaster-of-Paris, or waxed paper, | 
or tin foil, or resin, is just as available and useful as a “wax-like 
material.” This patent does not even suggest a point of de- 
Y parture for experimentation to follow, much less a disclosure 
{i of the complete composition of the Aylsworth patent in suit. | 
{ Edison Patent, No. 400,648, dated April 2, 1889, and Edison I 
4 10 Patent, No. 430,274, dated June 17, 1890, were both filed on 
¢ | July 30, 1898, but as the latter patent appears on its face to have 
; | been signed ‘earlier, I will consider it first. ; } 
! This Edison patent, No. 430,274, does not relate to sound | 
H records but returns to the subject of producing a substance suit- 
{ able for sound recording purposes, the specifications saying : 
j “My invention relates to phonogram-blanks for re- 
. ceiving a record of sound-vibrations and reproducing 
- the same; and my object is to produce blanks having 
superior qualities for recording and reproducing such t 
20 vibrations” (lines 8 to 13). i 
This patent is the original patent for blanks made of metallic 
soap. The first claim reads: 
“ty. Phonogram-blanks made of metallic soap, sub- 
stantially as set forth.” 
The specification of the particular metallic soap set forth is 
so short that I will quote it in full 
“Insoluble soap may be formed of any metal or some- 
¥ times of an earthy oxide, like lime, in combination with 
| any fatty acid. For my purpose, however, it is best 
| : 30 to use lead, magnesium, or aluminum, combined with 
oleic or stearic acid, forming an oleate or stearate 
‘ of the metal used. These compounds are preferred 
because of their superior amorphous quality. Of the 
metals named I especially prefer to employ lead, and 
especially to use a mixture of equal quantities of oleate 
and stearate of lead, the same being melted and poured 
into molds, to form the cylindrical blanks. 
“The soap may be made according to the usual tvell- 
known methods” (lines 20 to 35). ; ' 
4° = This patent is of interest simply because it shows the concep- bad 
tion of the metallic soap composition which has since been used 
commercially in the manufacture of sound recording blanks; the 
art still demanding a suitable material in which the sound groove 
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could be cut by the sound recording machine. The metallic soap 
composition is asserted to have the “amorphous quality” which 
characterized the wax-like composition of the original Bell and 
Tainter patent, No. 341,214. The patent makes no intimation 
that the described metallic soap is useful for any other purpose, 
or has any properties which would be available in making a 
molded sound record. 

It is silent on that subject and contains no information which 
would aid anyone seeking to successfully make a molded sound 
record. 

This patent states that the molded composition is “poured 
into molds to form the cylindrical blank,” but this has no refer- 
ence to the possibility of molding a sound record as distinguished 
from a blank. On the contrary, it refers to the use of molds 
simply to give a generally symmetrical shape to the blanks. 
After the blank is so formed it is subsequently turned down to 
the proper diameter and given the desired smooth surface pre- 
paratory to having a sound groove cut therein. It.is of no mo- 
ment in making such blank that there should be any inward 
shrinking of the molded material so as to be withdrawn longi- 20 
tudinally without any disturbance whatever of its outward sur- 
face (as is essential in molded sound records) since the final 
smooth surface of the blank is obtained by subsequent turning 
down. 

Edison patent No. 400,648 dated April 2, r889, and filed July 
30, 1888, is for another composition suitable for making blanks 
to be used in making a record of sound vibrations. The specifi- 





10 


cation says 

“The object of my invention is to produce phono- 
gram blanks or bodies on which are to be produced a 30 
record of sound vibrations, and which are to reproduce 
the same by the aid of the phonograph, which phono- 
gram blank shall be composed of a material having 
superior qualities for receiving such records and repro- 
ducing sound therefrom” (lines 8 to 15). 

The specification states that various waxes are desirably used 
in making compositions for such purpose, but that used by them- 
selves they are too soft. Accordingly the patent says 

“L. therefore mix with the wax a harder material 


which will produce a harder compound. 40 


+ “I have found that stearic acid is an exceedingly de- 
sirable hardening material for this purpose” (lines 20 
to 25). : 


R 
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The specific compound set forth is thus described : 
“T have found the best mixture to be as, follows; 
About one hundred parts, by weight, of ceresin, about 
twenty-five parts of bees-wax and about twenty-five 
parts of stearic acid” (lines 32 to 35). 

The object of this invention is to make sufficiently hard the 

| sound recording blank, stearic acid being used; this is not the ob- 


annie at ees 


ject of the Aylsworth patent. If the carnauba wax is omitted | 
from the Aylsworth composition, there is left a composition hay- 
10 ing every property desirable for a sound recording blank. In 
fact, the Aylsworth composition without the carnauba wax is t 
made with the employment of stearic acid called for by this Edi- 
son patent, so that it is hard enough*for sound recording pur- 
poses, The problem which confronted Aylsworth was not how 
to make an efficient sound recording blank, and, in fact, his com- 
position is less useful for that purpose than what was in use prior 
to his invention. . What Aylsworth was after was a composition } 
suitable for making molded sound records, as distinguished from 
blanks, and which should fulfill the exacting conditions of such a { 
20 molded sound record. This patent contains no instructions useful 
to anyone skilled in the art desiring to accomplish Aylsworth’s 
results. On the contrary, as far as it contains any information, 


it suggests the employment of more stearic acid. This patented H 


es 


composition of Edison, as compared with that of Aylsworth, is 
for a different purpose and composed of different ingredients. i 
The next patent is that of Edison, No. 488,191, granted De- 
cember 20, 1892, on an application filed January 19, 1889. 
This patent contains no mention of carnauba-wax. Th 
is for making a sound recording blank which shall be light, and 
j < 30 suitable for transmission by mail. The specification saying 
“The object of this invention is to provide phono- 
1 gram blanks or surfaces. for receiving sound records in 
: a phonograph, which shall be of a convenient and simple 
form and can be cheaply and readily manufactured, and 
which will be adapted to be conveniently packed in 
boxes and enclosed in envelopes for transmission by | 
mail”’ (page 1, lines g to 16). 
It is difficult to conceive of a subject matter more remote rom 
the invention of the Aylsworth patent than is this patent, so long 
40 as attention is confined to this art. The specification proceeds as 
follows: 





“The main feature of the invention consists in the 
use of thin flexible sheets of wax or wax-like material, 
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which sheets either by themselves or combined with 
backings of other suitable material, are used as a record- 
ing medium in phonographs” (page 1, lines 17 to 22), 

The object is to make a flexible sheet which can be rolled up or 
flattened out as desired, 

The recording surface is 

“a mixture of asphalt with Japan wax or pitches made 
from the distillation of fatty oils or combinations of 
fatty acids, any of which materials are equivalents of 
wax for the purpose of this invention” (page 1, lines 
41 to 45). : 

I understand that this patent was referred to by Mr. Cameron 
solely by reason of its use of the word “wax-like.” 

In 1889 (when this Edison application was filed) “wax-like” 
was used in this art as identifying substances which were amor- 
phous, slightly cohesive, and adapted to be readily cut by a record 
style, as described in the Bell and Tainter foundation patent No. 
341,214, at line 60, page 1, the amorphous character being especi- 
ally emphasized in the Edison patent No. 430,274, at line 27, both 
of which patents I have already discussed. ‘Wax-like” at that 
time was used to indicate the properties desirable for a cutting or 
engraving method of sound recording, and has no reference to the 
chemical constitution or any other quality which the wax might 
have, useful for purposes outside of the phonographic art. 

The characteristics of this Edison patent No. 488,191 are well 
claim which reads; 

. A collapsible phonogram blank consisting of a 
cylinder of flexible material with separable sheets of 
flexible wax or wax-like material placed thereon, sub- 
stantially as set forth.” 

Manifestly the molded. sound record made from the Aylsworth 
composition has no resemblance to this collapsible flexible blank. 

The next patent is that of Edison No. 406,576 granted July 9, 
1889, on an application filed February 16, 1889. 





set forth in i 











30 


This patent also relates to blanks (and not molded sound rec-—- 


ords) and it is specially intended as an improvement on the Bell 
and Tainter blank having a base or backing made of one material 
and a recording surface of another material. The specification 
says: 

“My invention relates to that character of phonogram 
blanks, which consist of a base or backing of one ma- 
terial, usually a molded material, and an outer surface 
or covering of another material which receives the 
sound-record.” (Page tr, lines 8 to 12). 
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~ 
Concerning the outer sound recording surface the patent says: : 
“T prefer to employ for the outer sound recording i 
surface a thin coating of a metallic soap,—such as stea- a 
rate of soda.” (Page 1, lines 48 to 50). ' 
For the core or interior portion of the blank he employs a com- " 


pound consisting of asphalt (preferably Trinidad asphalt. such as 

street pavements are made of) and a small quantity of a soften 

ing material (which may be Japan wax, ozocerite, crude petro- | 

leum, turpentine, melted rosin or melted tar) and “a small per- 
ro centage of a material which in solidifying shrinks or contracts 

greatly, such as certain waxes, and preferably carnauba wax.” 

(Pages 1, lines 66 to 70). 

He suggests using five to seven per cent. of the carnauba wax 
at line 75 page t. { 

It is to be noted that this composition including carnauba wax j 
~ is simply for making an interior core (which performs the office 

| . of the paste board tube foundation of Bell and Tainter) anil 
which takes no part in the forming of the sound grooves or in re- 
| producing the sound. It is simply a stiff supporting core. The 
20 carnauba wax is simply employed in making this core for its { 
shrinking effect. Because. as the specification says, 
“The reason for this is that when asphalt is melted 
and poured into molds, it does not contract in hardening | 
and it is therefore difficult to get it out of the mold 
again. By mixing from fiye to seven per cent. of car- i 
nauba wax with the asphalt a compound is formed 
w : which shrinks slightly in hardening, and can therefore 
be readily removed from the mold.” ( Page 1, lines 71 
to 79). - 
30. = The sole reason for the use of carnauba-wax disclosed by this 
patent, in making a core or foundation, is to cause the compound, ‘ 
consisting mainly of asphalt, to shrink, This is not the reason 
why Aylsworth uses carnauba wax, because the composition uf 
the Aylsworth patent with the carnauba wax left out shrinks suf- 
ficiently to clear the mold. 

This patent teaches nothing concerning how to make a surface 
suitable for sound reproducing purposes, much less does it con- 
tain any information useful to anyone skilled in the art trying to 
solve the problem of making an efficient and durable molded 

40 sound record capable of being used in any climate and at any sea- 
son of the year. 

This patent is of interest because it contains the last suggestion 
of the use of carnauba wax in the phonographic art preceding the 
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Aylsworth patent in suit. In spite of the activity in this art and 
the numerous attempts to improve it, as shown by the patents re- 
ierred to by defendant's witnesses, and also by those referred to 
hy Mr. Aylsworth in his answer to question No. 43 of his second 
deposition, carnauba-wax is not mentioned in any patent in this 
art between 1889 and 1903 so far as this record discloses or so far 
as Tam aware. Carnauba wax here disappears for fourteen years 
t as an ingredient attempted to be used in this art. 

At and prior to 1889 three patents in the phonographic art 
mentioned carnauba wax. The Tainter patent No, 421.450 con- 10 
tained a casual reference to carnauba wax, assigning no utility for 
it: the Tainter patent No. 393,190 suggests its use with beeswax’ 
in varying proportions varying from fifteen to forty per cent., de- 
pendent upon the season of the year, to improve sound recording 
blanks which had theretofore been too sticky and too soft for 
being efficiently cut by a record stylus; and the Edison patent No. 
406.576 suggests carnauba wax as an ingredient for causing 
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nter) aint 
sor in re asphalt to shrink in making an interior core of sound-recording 
‘ore. The blanks whose recording surface was made of a metallic soap, 
re for its { Not one of these three patents is for a molded sound record nor 20 
Pa contains any information which would suggest to anyone skilled 
is melted in the art that carnauba wax could be usefully employed in a com- 
hardening position for making molded sound records. 
the mold i Instead of the art of the subsequent years, prior to Aylsworth. | 
It. of ear. | proceding on the basis of these patents, naming carnauba wax, 


, there was a departure from them and the art trended in a differ- : \ | 
ent direction, In all three of these patents mentioning carnauba 
wax there was a base or foundation of one material acting as a 3 








. lines 75 
‘ support for a thin céating surface of another material in which 
Why te the sound grooves were to be cut. Such sound recording blanl:s 30 
IMpouni! ‘ became obsolete and were superseded by the metallic soap blanks 
IE Hier t und carnauba wax as an ingredient ceased to attract the attention 
sition et of those at work in the phonographic art. 
inks suf ‘The next patent is that of Edison No. 484,583 granted October 
18, 1892, on an application filed May 27, 1890. 
V surface This patent is for a phonographhic cutting tool and the novel 
it con feature set forth consists in making the cutting or engraving tool 
ry ite ts of a phonographic sound recorder, of a jewel, preferably a sap- 
molded hire. It contains no suggestion of any improvement or change 
1 in the character of the blank to be cut. Its reference to a blank is 40 P 





any s 
“The record surface of the phonogram blank is ordi- 


sgestinn narily of wax or a stearic or hard metallic soap or other 
ding the wax-like material or composition” (page t, lines 22 to 
26). 
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This patent is apparently referred to solely because it contains 
the expression “wax-like,” and as I have heretofore stated, this 
term was then used in the art solely for the purpose of identify- 
ing those properties of a material which rendered it suitable for 
being cut by the stylus of a sound recording machine, and had 
no reference to any property of a wax which might be availed 
of in some other art. This is rendered particularly plain in this 
patent which refers to “hard metallic soap or other wax-like ma- 
terial,” thus ascribing the “wax-like” properties to a hard me- 
tallic soap. 

This Edison patent has nothing to do with making molded 
sound records. 

The next patent is that of Berliner, No. 548,623, granted Octo- 
ber 29, 1895, and filed March 18, 1893. ° 

This patent makes a sound record in a different way from any- 
thing heretofore discussed. According to this patent a flat sound 
record is made upon a zine disk into which a spiral record of 
sound waves is etched, as stated at pager, lines 26 to 28. Du- 
plicates are made from this etched zinc disk by pressing hard 
rubbed or celluloid against the same when softened by heat. 

There is no suggestion of carnauba wax and no suggestion 
of any composition having any analogy to that of the Aylsworth 
Patent in suit. 

The next patent is that of Macdonald, No. 606,725, granted 
July 5, 1898, on an application filed November 27, 1896. 

This patent deals with obtaining a suitable blank, the specifi- 
cations saying: 

“This invention relates to the manufacture of tablets 
or blanks adapted to receive engraved records of sounds 
and more particularly to the composition of matter of 
which the tablet is composed” (page 1, lines 8 to 12). 

This patent has nothing to do with making molded sound 
records but only with making the blank suitable to be engraved 
in a sound recording machine. There is no mention of carnauba 
wax. Two compositions are given as Formula A and Formula 
B. Formula A is composed of stearic acid, aluminic hydrate. 
caustic-soda dye and either paraffine, ozocerite, or ceresin. For- 
mula B is composed of stearic acid, caustic-soda lye, sal-soda, 
powdered aluminium and either paraftin, ozocerite or ceresin. 
Each of these compositions, as produced by the methods set 
forth, is a metallic soap. 

The next patent is that of Macdonald, No. 626,709, granted 
June 13th, 1899, on an application filed August 23rd, 1898. This 
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is simply an improved process for treating the identical metallic 
soap composition of Formula A of the preceding Macdonald 
patent, No. 606,725, and there is no change in the ingredients 
or their proportions. The improvement consists simply in using 
a higher degree of heat, whereas in the process of patent No. 
606,725, 330 degrees F, was not exceeded, this second process 
contemplates using a temperature of about 460 degrees F. This 
patent is for making “blanks or tablets upon which sound records 
may be cut or engraved” (page 1, lines 9 and 10); it does not 
mention carnauba wax, and it contains no information concerning 
making molded sound records or any composition intended there- 
for. 

The date of this latest patent application is August 23rd, 1898. 
The only prior application in this art in which carnauba wax 
had been mentioned were the two Tainter applications filed in 
November, 1887, and the one Edison application filed in Feb- 
ruary, 1899. Thus, for a period of over nine years the patent 
applicatidns in this art, which were numerous, contained no 
reference to carnauba wax. As a possible ingredient it had 
ceased to have any attention. Again, during a period of over 
ten years no further attempts had been made towards producing 
molded sound records. The application for the Edison patent, 
No. 484,582, on the split mold had been filed in January, 1888, 
and had no successors and had made no impression on the art. 
The commercial way of making duplicate records from the en- 
graved or master-record was by a mechanical duplicating machine. 
concerning which method of duplication, Mr, Cameron, one of 
defendant's witnesses, in answer to .+Q. 50. says: 

“My first knowledge of molded records made by the 
American Graphophone Company was during the time 
when they were using the mechanical duplicating pro- 
cess. By that process a record was employed as a mas- 
ter to direct the action of a cutting style in contact 
with a blank of wax-like material, whereby a duplicate 
was cut in the blank corresponding in every particular 
with the original record. I had known for sometime 
that one of the difficulties or objections lay in the fact 
that the master records employed for this purpose 
rapidly wore out when used in this mechanical du- 
plicating process so that only a limited number of dupli- 
cates could be made from a single original before it 
was destroyed by wear.” 








10 


jo - 


40 


Raymond R. Wile 
Research Library 


390 COMPLAINANT'S REBUTTAL PROOFS, 


Not only did this mechanical duplication quickly wear out the 
master-record so that only a few good copies could be made, but 
as the duplicates were made by an engraving tool the same me- 
tallic soap composition was used for the duplicate as for the 
master-record with the result that they had the same limited 
. length of life as the masters, so that in the hands of a customer } 
a duplicate sound record could be used only a limited number 
of times, | 
In spite of the fact that carnauba wax had been mentioned in 
’ 10 1887, and that Edison had suggested the molding method of 
~ duplication in 1888, nevertheless, the contention of defendant's 
5 expert witnesses (as I understand it) is that it was at once 
4 apparent to any person skilled in this art that the mere addition 
of carnauba wax to a metallic soap would give the composition 
all of the desirable qualities needed for making molded sound 
* records and that such use of carnauba wax was inevitable. 
= The inference that I draw from this historical resume of the 
prior art is exactly to the contrary effect. If the whole subject 
had been obvious since 1887 and 1888, or at least since July } 
20 30th, 1888, when Edison applied for patent No. 430,274, on the 
metallic soap composition, it is inconceivable that the commercial 
- art should have clung to the defective mechanical duplicating 
process, especially since so much inventive thought was given to 
this art, as shown by the numerous patents granted in the interim, 
among which are those referred to by Mr. Aylsworth in answer 
to Q. 43 in his second deposition. . 
Moreover, the invalidity of this contention of defendant's ex- 





a pert witnesses is persuasively established by the attempts to make 
molded ‘sound records in the years immediately preceding the 
| 30 invention of the Aylsworth patent in suit. 
| Mr. Cameron’s position is thus summarized at the conclusion of 


his answer to Q. 1o— 

“Answering your question therefore in a single sen- 
tence I would say that the teachings of the prior art 
would tell the expert that he could harden the material 
of the Macdonald patent No. 626,709 by adding ‘car- 
nauba wax thereto in proportions varying from a small 
percentage up to fifteen per cent. or higher, and that 
this hardening effect could be obtained without inter- 

40 fering with or detracting from the desirable properties bd 
of the composition for molded sound records.” 
I understand that Prof. Charles E. Munroe, another of defend- 
ant's experts, expresses substantially the same opinion in his an- 
swers to questions 5 and 11. | 
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In other words, given the metallic soap composition and the 
mode of procedure of the Macdonald patent No. 606,725 filed 
November 27, 1896, or the improved Macdonald patent No. 
626,709, filed August 23d, 1898, it was inevitable that carnauba 
wax would have been added if it was desired to make a molded 
sound record. P 

‘The history of the art intervening between 1898 an the date of 
the invention of the Aylsworth patent in suit is instructive in 
this connection, 

I note, in the first place, that Mr. Macdonald, (the patentee of 
the two patents No. 606,725 and. No. 626,709, just discussed) 
and who testified on behalf of the defendant, had knowledge of 
carnauba wax, because he says in answer to Q. 13 :— 

“In 1898, when we were using the original ‘masters’ 
in our duplicating machine. we found they wore out 
in from twenty to thirty reproductions. In experiments 
directed to prolong the life of those masters I used. car- 
nauba wax for the purpose of hardening the original 
master record. This, for the purpose of making it wear 
longer under the reproducing stylus in the duplicating 
machine.” 

Mr. Macdonald does not state the success of this experiment, 
nor does any other witness testify with respect to the same. Cer- 
tainly, moreover, having made this experiment with carnauba 
wax in 1898, it would have been inevitable that Mr. Macdonald, 
of all men, should have tried carnauba wax in connection with 





molded sound records on his taking up the subject of molded 
ound records if the present contention of defendant's expert wit- 
nesses is correct. I shall refer shortly to what Macdonald actually 
did in trying to make molded records, and that he did not use 
carnauba wax, 

-\lso, Mr, Edison knew about carnauba wax, because in 1898 
he suggested it, and if the contention of defendant's expert wit- 
nesses is sound, he must have inevitably used carnauba wax on 
again taking up the molded sound records. 

Certainly, it is beyond dispute that Mr. Edison is a person 
skilled in this art, and at least the defendant will not. deny that 
Mr. Macdonald is a person skilled in this art. 

Now, the patented art referred to by defendant's witness shows 
that after 1898 (certainly the metallic soap composition had been 
brought to its highest degree of perfection for blanks to be en- 
wed either in the sound recording machine or in the dupli- 
ing machine) and before the Aylsworth invention, several 
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patents had been applied for on attempts to make molded sound 
records, 

The first of these patents is that of Mr. Edison No. 607,662 
granted February 5, 1901, on an application filed May 8, 1900, 
The specification of this patent says that the invention “relates to 
improved process of duplicating phonographic records” (page 
I, line 10) ) ; it refers to the prior Edison patent No. 484,582 on 
the split mold; and it states that the present object “is to pro- 
vide a process wherein the production of the duplicate record. will 
be facilitated and wherein the character of the resulting duplicate 
will be improved, since the mold used is continuous on its bore.” 
(page 1, lines 21 to 26). 

The specification then says— 

“My present process depends upon the fact that after 
a molten metallic soap or a mixture of soaps or other 
suitable material has been introduced within a mold 
carrying the representation of a phonographic record 
in relief on its bore and allows it to set, a sufficient con- 
traction of the resulting duplicate can be secured as to 
permit of a longitudinal separation of the duplicate 
from the mold, whereby a continuous mold can be em- 
ployed for carrying on the process.” (page 1, lines 27 
to 37). 

The sole reference to the composition used is contained in the 
foregoing paragraph, and the sole material described is dis- 
closed, and it is “a molten metallic soap.” The further reference 
to “a mixture of soaps or other suitable material’ being in- 
sufficient to convey any definite information, 

That is to say, the only disclosure is the use of a then known 
metallic soap such as was in common use for making blanks to be 
cut either by the sound recording machine or by the duplicating 
machine, 





Certainly, if the employment of carnauba wax was inevitable 
and what any persons skilled in the art must necessarily have 
done, this Edison patent must have contained. a description of 
the use of carnauba wax. But it does not, 

The next patent is that of Miller and Aylsworth Nu, 683,615. 
granted October 1, 1901, on an application filed July 31, 1900. 
This patent was also for a method of duplicating phonographic 
record by casting the material in a hollow mold. The sole refer- 
ence to the material used is contained in the following sentence. 

“Tr represents a tank which contains, as indicated, 
proper supply of suitable wax-like material from which 
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Weouiid | the duplicates are to be made and which material may be 
the .ordinary commercial phonographic composition 
wor.O62 now in use.” (Page 1, line 100). 
4 1900. ‘This patent contains no reference to carnauba wax, it simply 
Jatem te attempts to use the ordinary soap mixture used for making blanks. 
(page Evidently, the utility of carnauba wax in such a composition for 
J molded sound records escaped these patentees in spite of the 
to pres alleged inevitableness of the employment of carnauba wax. Man- 
wre will ifestly, the Tainter suggestion in 1887 of mixing carnauba wax 
upleeate with beeswax in varying quantities depending on the season of 10 
s bore.” the year, to make a thin surface coating for an interior paper tube, 
and Mr. Edison’s suggestion in 1889 to mix from five to seven 
per cent. of carnauba wax with Trinidad asphalt, reduced in its 
AL after melting point, by Japan wax, or ozocerite, or crude petroleum, or 
ww other turpentine, or melted rosin, or melted tar, for making an internal 
mohl stiff core to support an outer surface material to be engraved, con- 
+ record veyed no information to Miller and Aylsworth which they utilized’ 
ent con: in their attempt in 1900 to make a molded sound record, 
td as te The next patents are three patents of Macdonald, No. 682,991, 
Iaplicare granted September'17, 1901, on an application filed November 3, 20 
be en 1g00, and reissued patents No. 12,095 and No. 12,096, both dated 
lines 27 March 10, 1903. 
These three patents constitute a disclosure of a single inven- 
din the | tion. Re-issued patent No, 12,095 simply corrects an error in 
is dis patent No, 682,991, which refers to a “centigrade” scale at line 
uferer ty, page 1, while the re-issue corrects this to “Fahrenheit” scale, 
it it line 69, page 1. This original patent and its re-issue are for 
the process, while re-issue No. 12,096 is for the sound record 
Vv Rn made by the same process. The process is a molding one and the 
thes to be sound record is composed of a mixture of ore acid and ceresin 30 
i a stated at line 2, page 2 of re-issue No. 12,096, at line 4. page 
+f re-issue No. 12,095 and at line ro4, page 1 of the original 
revitable : Jatent No, 682,991. This is the only mixture disclosed, although 
ily have } the patents make the broad statement: 
ption of H “T fill the mold (through funnel 4) with the melted 
} material, (soap mixture or the. like), which is herein- 
PR3,055. after for convenience designated ‘wax,’-though I do not 
1 gee, limit myself to a waxy composition, since any suitable 
vgraphie material or composition that can be readily handled may 
de refer bs be employed and will come within the scope of my in- 4o - 
sentence vention.” (Re-issue 12,096, page I, lines 54 to 61). 2 
icated, & This is in accordance with the customary plan of endeavoring 
mm whit: to extend the scope of the patent. The only specific disclosure is / 
that of a mixture of stearic acid and ceresin. / 
es 50 NEW A - - 
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These three patents appreciate the desirablity of making 4 
molded sound record harder than a blank which is to be engraved 
or cut, so that it may be more durable, although not as suitable 
for engraving or cutting purposes. For example, re-issue No, 
12,096 says: 

“Among the superior advantages of my case-hari- 
ened record so produced are that the mass being denser 
is less liable to be affected by changes of temperature 
and moisture and that being harder it is not so readily 

10 worn out by the action of a reproducing stylus. Be- 

sides, while it would be difficult to engrave a satisfac- 
tory original sound record upon a surface as hard as 
that produced by my process, yet by this process a sound 
record nearly as good as an original record is readily 
and cheaply produced in a more durable condition ;” 
(page 2, lines 28 to 4o). 

This extract refers to the record as being “case hardened” this 
is the result of the peculiar method described. After the cast has 
been made in a mold it is suddenly chilled at the outside and the 

20 specification says— 

“x * * * the first effect of this sudden exterior 
chilling is an initial reduction of the temperature to a 
point below the solidifying point of the harder ingre- 
dient, which is thereupon connected into a thin shell or 
film while the softer ingredient (still remaining liquid) 
is consequently forced inward” (page 2, lines 6 to 12). 

The 1 motion of this patent is that the completed sound recor 
will have the harder stearic acid on the outside and the softer cer- 
esin on the inside. 

30 ~=No one of these three patents says anything about carnauba 
wax. According to the present theory of defendant's expert 
witnesses ‘after having the Aylsworth patent in suit), anyone 
skilled in the art would have known inevitably as early as 1898 
at least that the addition of carnauba wax to the ordinary blank 
soap composition would give the ideal composition for making 
molded sound records. But, Edison did not know this in May. 
1goo, nor did Messrs. Miller and Ayisworth know it in July, 
1900, nor did Mr. Macdonald know it in November, 1900. On 
the contrary, instead of Mr. Macdonald taking the ordinary 

4° metallic soap blank composition and mixing carnauba wax with 
it, he discloses a composition of stearic acid and ceresin- and ex- 
pects, by a sudden surface chilling operation that the harder of 
the two materials will remain sufficiently on the exterior to give 
a hard and durable sound reproducing surface. / 
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The logical inference to be drawn from the history of the art 
is that it was not known what the effeet of mixing carnauba wax 
with the metallic soap blank composition would be nor that it 
would be available in making molded sound records. 

These three Macdonald patents represent the ultimate de- 
velopment reached in the art prior to the Aylsworth invention 
and as the outcome of the available knowledge of the art, Mac- 
donald produces a molded sound record composed of stearic acid 
and ceresin, wherein a hard durable surface is supposed to be 
secured by sudden chilling of the exterior surface of the mold 
with the expectation that the hard stearic acid will wholly, or 
chiefly, constitute the outer surface of the sound record. 

Briefly summarized the important steps in the history of the 
art were as follows: 

(1) The origination of the phonographie art by Mr. Edison 
in 1877. 

(2) The invention of the cutting or engraving process in con- 
nection with a blank having a wax-like surface composed of 
beeswax and paraffine suitable for being cut. 4 

(3) The suggestion’ by Mr. Tainter in 1887 of mixing car- 
nauba wax with ozocerite as a surface coating for a paper foun- 
dation, to make a blank, with no suggestion of how or why the 
carnauba wax is to be used; followed immediately by the sug- 
gestion of Mr. Tainter of a mixture of carnauba wax and bees- 
wax in varying quantities, depending on the season of the year, 
ts make the thin outer coating, spread on a pasteboard foun- 
dation, for a tablet or blank to be cut or engraved. the carnauba 
wax hardening the composition and making it less sticky; also 
in 1899 Mr. Edison's suggestion of the employment of from five 
to seven per cent. of carnauba wax with Trinidad asphalt and 
other materials for the purpose of preventing the Trinidad 
asphalt from sticking to the mold, the object being to make a 
stiff core for the material to constitute a blank to be cut or en- 
graved; the suggestion bore no permanent fruit but was suc- 
ceeded and replaced by other materials. 

(4) The materials which succeeded and became the commer- 
cial composition for a phonograph blank to be cut or engraved 
was the metallic soap invented by Mr. Edison in 1888 and sub- 
sequently improved, its ultimate form being disclosed in the Mac- 
donald patent, No. 626,709, filed in 1898. 

(5) Mr. Edison, in 1888, suggested making a molded sound 
record with a split mold, but this did not prove to be a commer- 
cial method of making duplicate records, since the plan actually 
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adopted was to make duplicates by a mechancial method of cut- 
ting or engraving, the same metallic soap composition being 
employed for cutting the duplicate as used in the original or 
master blank. 

(6) In 1900 the problem of making molded records was again 
taken up by Mr. Edison and Messrs. Miller and Aylsworth, and 
Mr. Macdonald also appeared in this field. Mr. Edison and 
Messrs, Miller‘and Aylsworth tried the metallic soap composition 
used for blanks. Mr. Macdonald tried the material used by him, 
a mixture of two ingredients, stearic acid and ceresin, his method 
involving a sudden chilling of the mold with the view of bring- 
ing the harder stearic acid to the surface for the purpose of 
making the sound record surface hard, durable and unaffected 
by climatic changes. | 

In thus endeavoring to develop the molded sound record art, 
these inventors in 1900 did not use carnauba wax, and the obso- 
lete suggestions of Tainter and Edison, then thirteen and eleven 
years old respectively, were utilized in no way by those inventors. 

In addition, the patents referred to by Mr. Aylsworth in his 
answer to Q. 243 in his second deposition show that during the 
period preceding the Aylsworth invention and following Edison's 
invention of the art, numerous other inventors were at work and 
suggested various other compositions including a’ long list of in- 
gredients. 2 

Finally, Aylsworth perfected the composition of the patent in 
suit which involves the use of carnauba wax or its equivalent in 
connection with metallic soap having stearic acid in excess and 
preferably with lampblack as a coloring pigment. This com- 
position proves to have every property necessary and desirable 
for such molded sound records; and the addition of the carnauba 
wax to the metallic soap composition does not injuriously affect 
any of the desirable and useful properties of the metallic soap 
composition for molding purposes. 

Clearly, the prior art contained no teaching or suggestion that 
carnauba wax could be mixed with the metallic soap composition 
for any useful purpose; it did not indicate how the mixture 
should be effected, and it did not teach that carnauba wax was 
miscible with the metallic soap composition or would beneficially 
improve it for making molded sound records or would preserve 
its desirable and useful properties. 

To state the matter exactly, the only suggestion of carnauba 
wax of any definiteness existing in the prior phonographic art 
is that of the Tainter patent, No. 393,190, because the earlier filed 
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~ 
al method of cut. Tainter patent, No. 421,450, merely makes the bald suggestion 
omposition being of using carnauba wax with ozocerite without telling how or 
1 the original or why, and the Edison patent, No. 406,576, had nothing to do with 
j a composition for either receiving or reproducing a sound record 
records was again but was merely to be used as a stiff substance as a core or foun- 
d Ayrsworth, and dation for such a sound receiving surface material. 
Mr. Edison and ° Accordingly, the only pertinent prior patent with respect to 
soap composition carnauba wax is the Tainter patent No, 393,190, which describes 
erial used by him, a thin coating for a paste-board foundation composed of varying 
eresin, his method proportions of carnauba wax and bees wax, depending upon the 10 
he wew of bring- season of the year, for making a blank surface suitable to be cut 
r the purpose of or engraved by the recording stylus of a recording machine, 
le and unaffected the carnauba wax being employed because the bees wax alone 
was too soft and too sticky for sound recording purposes. No 
sound record art, such reason exists for addiing carnauba wax to the metallic soap 
ax, end the obso- composition set forth in the Aylsworth patent in suit, because 
lirteen and eleven without the carnauba wax the metallic soap composition is hard 
y those inventors. enough for sound recording purposes, and is not too sticky, and 
Aylsworth in his P when the carnauba wax is added to make a tholded sound record 
v that during the its proportion did not have to be varied on account of the season, 20 
ollowing Edison's and any such variation would be wholly impracticable because by 
weréat work and no foresight can a maker know at what season a molded sound 
a long list of in- record is to be used. | 
‘ Tainter’s variable composition of bees-wax and carnauba wax, | 
1 of the patent in as a surface sound recording material, backed by a paste-board i 
r its equivalent in core, contains no suggestion or intimation which would prompt 
cid in excess and anyone skilled in the art to use carnauba wax with metallic soap 
nent. This com- in endeavoring to make a molded sound record, 
ury and desirable I fail, therefore, to find anything in the prior art to negative 
n of the carnauba the novelty of the Aylsworth invention, or tending to show that 30 
injuriously affect Aylsworth, in making his invention simply availed himself of the 
the Dyetallic soap e inevitable and expected factors which may be individually picked 
out in prior patents, 
or suggestion that Assuming, for the purpose of this discussion, that the sole 
soap composition purpose of the metallic wax is to harden the metallic soap com- 
how the mixture Position, and ignoring the fact that in addition carnauba wax _ 
wnauba wax was must be miscible with the metallic soap composition-and must not 
woulw beneficially interfere with the necessary and desirable properties of the me- 
rr would preserve ' tallic soap composition there is nothing in the prior art to guide 
. Aylsworth in the selection of carnauba wax. Carnauba wax was 40 
tion of carnauba merely one of the many ingredients which had been described in 
phonographic art patents and which in common with many of the others had con- 
se the earlier filed ferred no lasting benefit upon the art. Nevertheless, out of the 
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possible suggestions of the art, Aylsworth has selected carnauba 
wax and has used it with other ingredients, combining them in 
the proper manner, so as to make a successful molded sound 
record. 

It is unnecessary to discuss the pertinent claim of the Aylsworth 
patent in suit, because, as I understand, Mr. Cameron does not 
in his discussion of the claims.in answer to Q, 14, contend that 
the subject matter of any one of them is present in any one prior 
composition, his contention being that the subject matter of each 
claim simply involves the mixture of no materials. All of the 
pertinent claims specify a metallic soap (or stearate of soda as 
the metallic soap, in claims 18, 19, 20 and 22), Combined with 


such metallic soap there is specified carnauba wax in claims 2, 


5, 6, 12, 14, 18, 19, 20 and 22; there is specified a “hard wax” of 
which carnauba wax is typical in claims 1, 3, 4 and 10; and there 
is specified ‘‘a wax-like compound ether” which results from the 
treatment of carnauba wax or its equivalent at the high tempera- 
ture described in the specification, in each of claims 7, 8, 9, and 
16; in addition, each of claims 10, 12, 14, 16 and 20 specifies a 
black pigment. No.claim of these specified compositions is found 
in the prior art and the history of the development of the art 
shows that the combinations specified in any one of these claims 
was not the result of a person skilled in the art selecting known 
materials for their known properties to secure a known and ex- 
pected result, 

Before closing this answer T will make brief reference to the 
Miller patent No, 178.319, dated June 6, 1876, referred to by 
Mr. Cameron in answer to R-dQ. 76, and to the Hart patent No. 
418,917, dated January 7, 1890, referred to by Prof. Munroe in 
answer to Q.8. 

The Miller patent No. 178,319 is for a “water-proof boot and 
shoe polishing wax” made in accordance with the following for- 
mula: 











RAPALA! WAS: Sarecpeerntsiesersagiotnete ste sroinxeceteistecnreweaarssere ro pounds 
Stearic acid 6 
Beeswax ... a, i 
Ivory black Zt 
Lamp black ........ im“ 
Gum dammar ........ 3 ounces 
Pulverized sugar ........ ton 
High proof alcohol ...... a ¥ gill 
Spirits of turpentine ........ summa wtemere 3a * 
BareSOap joie sas: syuceashapielelnleiaeaatynt ye. neon 3)\\ ounces 
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Nothing more foreign to the phonographic art than a boot and 
shoe polish, or any other composition more different from that of 
Aylsworth, it is difficult to conceive as citeable. 

This Miller patent precedes in date the original invention of 
Mr. Edison; it preceded the entire development of the phonogra- 
phic art and its first use occurs in 1907, as a basis for Mr, Came- 
ron’s opinion, 

‘The Hart patent, No, 418,947, dated January 7, 1890, is for a 
cloth marking crayon Which is asserted to be “equally efficacious 
in marking coarse and fine fabric and may be used on all kinds of 
materials” (line 45). 

The composition of the crayon is as follows: 








Carnauba wax, zaei I pound. 
Stearic acid, I < 
Paraffine wax, .. aksk ig 





Pigment, ..... A ii Missekesese, Sulhelent, 

The primary and important quality of a crayon is that it shall 
readily pulverize at its point as it is drawn across a surface to be 
marked so as to leave particles to constitute a visible mark. No 
such qualities are desirable in the molded sound record and, mani- 
festly, it would never occur to anyone seeking to solve the prob- 
jem of making molded sound records to find how cloth marking 
crayons are made. 

Manifestly, when Messrs. Edison, Miller, Alysworth and Mac- 
donald were at work in 1900 trying to make molded sound rec- 
ords, they got no useful suggestions from the shoe polish patent 
cf Miller or from the cloth marking crayon of Hart, 

Q. 3. I will ask you to assume that the following statement 
contained in the Aylsworth specification is correct : 

“When the carnauba wax is added to the soap mix- 
ture, the temperature of the mass is raised to about 450 
degrees Fahrenheit and maintained until all foaming 
ceases, which usually takes about five hours. By thus 
subjecting the mixture to a relatively high heat a com- 
bination is effected between the alcohols of the carnauba 
wax and the excessive stearic acid present in the metal- 
lic soap composition, forming a hard, wax-like cor: 
pound ether, which gives to the composition many of its 
desirable characteristics’ (page 2, lines 90 to 101). 

Making this assumption, state whether you find in the prior art 
any disclosure of a composition for making the molded sound 
records which has a hard, wax-like compound ether so made? 

A. I do not. 
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The Tainter patent No, 421,450, which suggests carnauba wax, 
does not state how or at what temperature it is to be combined 
with ozocerite, It is stated in this patent that the crude ozocerite 
is to be concentrated by heating it to a temperature of 400 degrees 
Fahrenheit, and upwards, but the patent is absolutely silent as 
to the conditions under which the carnauba wax is to be added. 
In any event, the statement quoted in the question describes the 
hard wax-like compound ether as resulting from the presence of 
excessive stearic acid and carnauba wax, and this Tainter patent 
does not disclose the presence of any stearic acid. 

The Tainter patent, No. 393,190, described a mixture of car- 
nauba wax and beeswax, but does not state the temperature at 
which they are to be mixed nor the presence of any stearic acid, 
and hence does not describe the production of a hard, wax like 
compound ether resulting from the mixture of free stearic acid 
and carnauba wax at a temperature of about 450° F. 

The remaining patent in the phonographic art mentioning car- 
nauba wax is the Edison patent No. 406,376 which describes the 
making of a core or backing for a phonographic blank out of 
Trinidad asphalt, comprised with seven per cent. of carnauba 
wax and with either Japan wax or ozocerite, or crude petroleum, 
or turpentine, or melted rosin or melted tar, in unstated propor- 
tions; the temperature is not mentioned, nor is any stearic acid 
mentioned; there is no description of a hard, wax-like compound 
ether resulting from the treatment of stearic acid and carnauba 
wax at a temperature of about 450° F. 

Q.6. I call your attention to the next to the last paragraph 
of Mr. Cameron’s answer to Q. 10 and ask you whether you agree 
with the conclusions there reached by Mr, Cameron. 

In this paragraph Mr, Cameron says: 

“From the numerous teachings in the prior art, and 
particularly from the teachings of the Tainter patents 
Nos. 393,190, and 421,450, an expert in the art would 
know that if he wished to make the record material of 
the Macdonald patent No. 626,709 harder that he 
could-do so by adding carnauba wax thereto?” 
<A. Ido not agree with this, 

The record material of this Macdonald patent is for blanks 
to be cut or engraved and there could be no reason for making 
such a record harder, because to do so would interfere with its 
use as a recording material. Nor would an expert know in ad- 
vance what the effect of adding carnauba wax to the material of 
such Macdonald patent would be. The Tainter patent simply 
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nd re fe *, 
taught the addition of carnauba wax to ozocerite and to beeswax 


to make a thin surface coating backed by a pasteboard or sim- 
ilar foundation and the only useful objects specified by Tainter 
were by adding various proportions of carnauba wax a sound 
recording surface could be made usable at all seasons, and also 
avoiding the soft and sticky character of beeswax. No such 
reasons would suggest the addition of carnauba wax to a metallic 
soap composition which is already hard enough for recording 
purposes, is not sticky and is not affected by changes in tem- 
perature. For example, inthe Macdonald patent, No. 606,725 1° 
(which is endorsed at page 1, line 60 of his patent, No. 626,709), 
Macdonald says : : 

“The material, moreover, should be sufficiently hard 


nauba was, 
¢ combined 
le ozocerite 
400 degrees 
ly silent as 
» be Sted 
seribes the 
presence of 
mter pratent 


uresef car- 
perature at 
tearie acid, 


1. wax like to withstand ordinary handling, to retain perfectly its 
tearie acid form and to resist the effect of ordinary changes of tem- 

perature. It should also be a stable compound or ma- 
ie ning, ear- terial in order that records made in it may be preserved 
scribes the for an indefinite length of time.” (page 1, lines 20 
ink out of » to.27.) 


" The metallic soap composition has these properties, accord- 20 








setrolenn ingly it never would have occurred to anyone to use carnauba 
ch pRipors wax for the purpose Mr. Tainter had in mind in connection with 
tearie acid the metallic soap composition of the Macdonald patent, which 
mpeunit relates to the manufacture of blanks to be cut or engraved in 
arnauba a sound recording machine. ‘ } 
Mr. Cameron continues: 
Urns “He (the expert in the art) would know that this 
senigree would not interfere with, but would possibly slightly 


increase the shrinking properties of the composition, 
from the teachings of the Edison patent, No. 406,576.” 3° 








fart, and As a matter of fact, I understand from the testimony of Mr. 

it : Aylsworth in reply that carnauba wax has just the opposite 
art Was effect, thus showing how unsafe it is to reason a priori. The 
viterial ol metallic soap composition by itself shrinks sufficiently to clear 
- that he _ the mold; the thing to be desired is to make the molded sound 





record «durable and at the same time not to incorporate an 
ingredient which may interfere-with the~shrinking properties. 











or Hlevks The making of these molded sound records is a very nice prob- 
im omaking lem since they bear on their surface the sound grooves which 
eowith its ~- cannot thereafter be corrected and which must not be destroyed. 4° 
ww in y A priori the shrinkage properties of carnauba wax might result 
atterial ot | in unequal or excessive shrinkage when used with a metallic soap, 
at sinaply which might distort the sound grooves and render the product 
- 51 NEW 
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imperfect. Where carnauba wax was used for making a core, 
as in the Edison patent, No. 406,576, or in making a blank, as 
in the Tainter patent, No. 393,190, distortion and shrinkage 
were matters of little consequence because such blank cores and 
blanks could be subsequently turned down to the desired form, 
whereas a molded sound record cannot have its sound record 
surface changed. 

Mr. Cameron continues as follows: 

“And, moreover, he (the expert in the art), would 
know from the same patent that it would not interfere 
with the limpidity imparted to the composition by the 
ceresin wax, moreover, he would have been taught by 
the Tainter patent, No. 393,190, that it would not in- 
terfere with the fine texture which would enable the 
material to be cut smoothly, and that the material 
would be free from the air and gas bubbles, because 
of the prolonged high temperature to which it was 
subjected.” 

I fail to see how the expert would have obtained all this in- 
formation from the Edison patent, No. 406,756, or from the 
Tainter patent, No. 393.190. In making molded sound records 
“limpidity’ (that is fluidity), is of the highest importance be- 
cause the molten liquid must flow so as to conform to every 
minute variation on the interior surface of the mold, since the 
perfection of the sound record depends thereupon. The Edison 
patent, No. 406,756, is absolutely silent as to the effect of car- 
nauba wax upon the limpidity of the Trinidad asphalt employed. 





Edison was simply molding a core which could be subsequently 
turned down to the proper.size and shape if necessary. Whether 
or not, such a mixture would be sufficiently limpid for making 
molded sound records (if otherwise usable) is not disclosed by 
the Edison patent and is a matter of immateriality as far as that 
patent goes. 

Finally Mr. Cameron says that the Tainter patent. No. 393,190. 
teaches the expert that carnauba wax does not interfere with the 
fine texture which enables the material to be cut smoothly, and 
he also states that the material made hard would be free from air 
and gas bubbles because of the prolonged temperature to which 
it was subjected. 

In the first place this Tainter patent, No. 393,190, is wholly 
silent as to the temperature employed; and while it may be that 
carnauba wax mixed with beeswax ich can be cut smoothly. 
such information is of no value to a person wishing to make a 
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molded sound record which does not require to be cut at all on 
its exterior surface. If Mr. Cameron here has reference to the 
cutting of the sound record blank on the interior surface it is 
to be noted that that cutting is done while the material is still 
in a semi-plastic condition, and this Tainter patent, No. 393,190, 
is absolutely silent as to any such cutting. It is to be noted that 
in this Tainter patent, No. 393,190, the composition is “applied 
to the base or foundation of the tablet in any suitable way” 
(line 70), and that the “suitable way” here mentioned is that 
previously employed as earlier stated in the same patent which 
says: . 

“In such apparatus the recording medium or com- 
position (usually wax or a wax-like substance), is 
spread in a thin layer on a suitable base or foundation 
—such as paper or pasteboard—constituting what is 
termed the ‘tablet’.”” (Lines 13 to 18). 

In other words, Tainter’s composition was spread on a paste- 
board foundation, and there is not the slightest intimation that 
the composition was suitable for being cut while still in a plastic 
condition. : 

In connection with such matters it is dangerous to assert 
a priori what will happen when different ingredients are mixed 
together for the first time under such temperatures as are men- 
tioned in the Aylsworth patent in suit. 

There is no field in which prophecy is more uncertain. 


.\s an illustration, a number of years ago I was one of the so- - 


licitors for Mr. Thomas L. Willson, well known as the inventor 
of the present way of making acetylene gas, now so commonly 
used in the headlights of automobiles, and had occasion to go to 
his home at Leaksville, N. C.. to take his deposition in 
i patent office interference involving an electrical method of mak- 
ing aluminum bronze. In accordance with that controyerted in- 
vention alumina (which is oxide of aluminum)and metallic copper 
were placed in an electric furnace. At the temperature develope: 
the carbon of the furnace electrode, combined with the oxygen oi 
the alumina and escaped as carbonic acid gas, while the aluminum. 
mixed with the molten copper, thus producing aluminum bronze. 
While I was at Leaksville, Mr. Willson showed me a peculiar ma- 
terial resembling coke. He told me that in an idle moment, hav- 
ing some lime conveniently at hand he wondered what would 
happen if he put lime in his furnace instead of alumina, lime being 
the oxide of calcium, as alumina is the oxide of aluminum. He 
thought that as in one case he got aluminum bronze, in the other 
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he ought to get calcium bronze and as such an alloy was un- 
known he was curious to see what it might be. Accordingly he 
put the lime and copper in the furnace. The result was wholly 
unexpected, At the close of the experiment his copper was still 
there in the furnace and with it was this peculiar coke-like look- 
ing substance. A bucket of water was standing near and Mr. 
Wilson said “Watch what happens when I throw a piece of this 
stuff into the water.” He did so, and immediately there was a 
violent ebullition. Mr. Wilson then threw a lighted match on 
top of the water and immediately the escaping gas took fire, vol- 
umes of thick black smoke arose and the gas had a garlic smell. 
I remarked that le seemed to have an excellent plan of making 
lamp black. He had not then discovered that under proper con- 
trol a brilliant light could be obtained. At the close of the experi- 
ment that I watched the bottom of the bucket was covered with 
lime. Mr, Wilson then explained that evidently what had hap- 
pened was that the calcium contained in the lime had combined 
with the carbon of the electrode thus making some sort of com- 


‘bination of carbon and calcium; and when the substance was sub- 


sequently thrown in the water, the ‘carbon and the hydrogen of 
the water combined to form a combustible hydro-carbon gas, and 
the calcium had combined with the oxygen of the water, restoring 
the lime. Hence, the lime behaved very differently from the 
alumina under the same conditions. a priori Mr, Willson, judg- 
ing from the oxide of the aluminum, expected to get calcium 
bronze from the oxide of calcium. As a matter of fact, he got 
something very different and created a new industry. 

This incident serves to illustrate the danger of a priori conclu- 
sions, 

Of course, after the event, it is easy to see what happened and 
why. 

On another occasion a client discovered a certain natural 
product in Kentucky which was exactly the right consistency 
and had the right drying qualities for use as printing ink; nat- 
urally it printed a.golden brown color. He interested people 
familiar with the printing ink art in the invention and they 
bought the patent expecting to”have no difficulty in obtaining a 
black ink, which is the desideratum for general printing pur- 
poses. But no matter what they did, they could never get a sat- 
isfactory black ink. No matter how much lampblack or other 
black pigment they put in the material they could not exclude 
the golden bronze tint which persisted in spite of all they could 
do, and the project proved a failure. The expected did not 
happen. 
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Mr. Cameron's contention is based upon the assumption that 
because carnauba wax has certain effects in one situation, that 
it was necessarily known what its effect would be in another 
particular given situation. Such a contention is absolutely un- 
sound, 

Q. 7. I call your attention to Mr. Cameron’s answer to R-dQ. 
76, wherein he states that he finds in the Edison patent, No. 
400,648, the use “with free stearic acid of a substance similar 
to carnauba wax,” and ask you to state whether or not you 
agree with him? 10 

A, This Edison patent, No. 400,648, is for a blank composed 
of one hundred parts of ceresin, twenty-five parts of beeswax 
and twenty-five parts of stearic acid. No statement is made as 
to the temperature at which they are made. Mr. Cameron makes 
the statement which he does on the ground that beeswax as used 
in this Edison patent is the equivalent of the varnauba wax as 
used in the Aylsworth patent in suit. I do not agree with this 
statement. 

The Aylsworth patent sets forth an equivalent between bees- 
wax and carnauba wax only in connection with the described 20 
process involving the incorporation of the wax together with 
the raising of the temperature to about 450 degrees F. The 
patent says that by thus subjecting the mixture to a relatively 
high heat a combination is effected between the alcohols of the 
carnauba wax and the excessive stearic acid present in the nte- 
tallic soap composition, forming a hard wax-like compound ether 
which gives to the composition many of its desirable character- 
istics (page 2, lines 95 to 100). Now, the reference to the bees- 
wax is as follows: 

“While I prefer in all cases to make use of carnauba 30 
wax, as described, yet I find that beeswax and Chinese 
wax and palm wax all contained alcohols somewhat sim- 
ilar to those of carnauba and by which substantially 
similar reactions take place. These materials may 
therefore be substituted for the carnauba wax, but 
always at a sacrifice in the desirable condition of the 
resulting product.” (page 3, lines 31 to 30.) ‘ 

In other words, beeswax is equivalent to carnauba wax only 
because it has certain alcohols which form analogous, wax-like 
compound ethers when treated in the specified manner. The 4o 
equivalent depends upon the specified method being carried out. 

As there is nothing in the Edison patent, No. 400,648, tend- 
ing to show that a temperature approximating 450 degrees F. 
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is employed, there is nothing to indicate that any wax-like com- 
pound ether is produced as the result of the presence of beeswax 
and stearic acid and hence, nothing to indicate that the beeswax 
employed by Edison is the equivalent of the carnauba wax as 
employed by Mr. Aylsworth. 


enema ete 
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Orance, N. J., Tuesday, March 12, 1907. 


| to = - Met pursuant to adjournment. ] 
ire} Counsel present as heretofore. 

i 4 ARTHUR S. BROWNE resumed the stand. 

; : , CROSS-EXAMINATION, by Mr. Masste: 

! F +Q. 8. Complainant apparently contends that records molded 


from the composition described in the patent in suit were made 
and sold in the early part of the year 1902. Without either 
admitting or denying this date, I would ask you if any molded 
records were made earlier than that period and if so, how were 
the same made and of what composition? 4 
A. I have no information as to what was done prior to 1902 
except from the patents which I have discussed, and as stated in 
the depositions of this case. 
The several patents which I have referred to in connection 
: with molded sound records are as follows: 
The Edison Patent, No. 484.582, filed January 5, 1888, de- 
scribes making a molded sound record in a split mold and he 
suggests the use of “wax or wax-like material, resin, or plaster- 


20 


AA titan. osama er 
= 


* of-Paris,” and in addition “sheets of smooth material like waxed 
paper or tin foil” which are to be subsequently backed up by “a 
t 4 3° wax, resin or cement.” In this patent the materials are either 
+ poured into the mold or, in the case of sheets of smooth material, 


they are pressed upon the surface of the mold by a plunger or 

otherwise. After the material is molded the sections of the mold 

are moved outward from the molded material so as to leave the 
molded material free. 

The Edison patent, No. 667,662, filed May 8, 1900, uses “a 

. molten metallic soap or a mixture of soaps or other suitable 

material.” In this case the mold is placed over a-tank contain- 

ing the molten soap composition and by elevating a plunger a 

4° portion of the molten material is drawn up into the interior of the 

mold. In chilling, the soap composition contracts radially in- 

ward so as to clear the interior record surface of the mold and 

is then withdrawn longitudinally. In this case, the mold is not 
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split, this being asserted in the patent as an improvement on the 
method of the prior Edison patent, No. 484,582. 

The Miller and Aylsworth patent, No. 683,615, filed July 31, 
1900, uses a “suitable wax-like material” which “may be the 
ordinary commercial phonographic composition now in use,” 
thus referring to the metallic soap composition. In this case the 
mold is dipped into the molten soap composition and the ma- 
terial flows into the mold and collects on its interior record sur- 
face. The mold is an integral mold, and when the material chills 
it contracts, thereby clearing the mold, so that it is withdrawn 
longitudinally. 

The three Macdonald patents No. 682.991 filed November 3d, 
1900, and re-issued patents No. 12,095 and No. 12,096, both 
dated March 10, 1903, contain the same disclosure. These 
patents fill a mold “with the melted material (soap mixture or the 
like) which is hereinafter, for convenience, designated ‘wax,’ 
though I do not limit myself to a wax-like composition, since any 
suitable material or composition that can be readily handled may 
be employed. and will come within the scope of my invention.” 
‘The Macdonald patents further say “The composition at present 
cmployed” is “a mixture of two ingredients, as stearic acid and 
ceresin” this being the specific composition described. In accord- 
ance with this patent the melted composition is poured into the 
mold between the interior record surface thereof and an internal 
core having a spiral rib thereon. The mold is a one-piece mold. 
‘The material in chilling contracts and gets free from the interior 
ce of the mold so that it is withdrawn by a longitudinal 
movement relatively to the mold. The chilling is effected hy cold 
water which flows around the exterior of the mold. 

+Q. 9. Do you recognize as a fact that these patents you have 
just enumerated in describing the making of molded sound re- 
cords contemplate the use for that purpose of materials or compo- 
sitions employed for making the ordinary original sound records 
by the direct action of the talking machine? 4. Yes. 

+Q. 10. Referring to the first patent you named, Edison, No. 
484.582, so far as you know was the mold there described a good 
and satisfactory mold sufficient to make good sound records at 
the present day, aside from the fact that it was split longitudin- 
ally? A. Yes, 

*Q.11. And so far as you know were were the sound records 
produced by pouring into that split mold the molten material de- 


scribed in that same patent faithful and correct counterparts of 
the mold? a : 
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A, [have no personal knowledge of the facts, but should ques- 
tion the perfection of the product aside from the defect due to the 
splitting of the mold. The patent expresses no choice as to the 
suggested materials referred to as “wax or wax-like material, 
resin or plaster of Paris.” There is no statement that these ma- 
terials are to be melted before being poured, All that it says is 
that the duplicates are produced by means of this mold “by pour- 
ing therein.” The wax or wax-like materials which were known 
in the art at the filing date of this application were disclosed in the 
Bell and Tainter patent No. 341,214, dated May 4, 1886, which 
describes a compound of bees-wax and paraffine. I should ques- 
tion very much the perfection of a molded record made of plaster 
of Paris. What sort of a record. would be made of resin, or of a 
mixture of bees wax and paraffine, I do not know. 

+Q. 12. I assume that in order to pour these compositions into 
the mold they would have to be melted first. It seems to me that 
the three factors in making a molded record by this Edison patent 
No. 484,582 are first, the mold, second, the composition em- 
ployed, third, the manner of getting the composition into the 
mold, and we may add, as a forth, the method of getting the re- 
cord out of the mold. I understand that the mold itself could not 
give a satisfactory sound record because of the split in it, and 
that in your opinion the composition employed would not give 
satisfactory results So far as you know would the method of 
getting the composition into the mold, namely, melting it and 
pouring it in, be objectionable, that is, does this feature have any- 
thing to do with the conceded failure of this process? 

4, Not that I am aware, 

+Q.13. Referring next to the second patent named by you. 
Edison No, 667,662, so far as you know was the mold thereit 
described a good mold and would it suffice to make satisfactory 
molded sound records at the present day? 4. Yes. 

«Q. 14. So far as you know would the process of getting int» 
the mold the composition referred to be a satisfactory process at 
the present day if employed with the composition of the patent 
here in suit? 

A. I have no personal-knowledge, bwt-should have a doubt as 
to the efficacy of the described plan of pulling the molten meta! 
upward into the mold by a plunger. 

xQ.15. That is you doubt whether sufficient material would he 
raised into the mold to produce a uniform mass of material 
against the matrix-surface? d. Yes, 

+Q. 16, Assuming for the purpose of this question only, if you 
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will, that the method described in Edison patent No, 667,662 of 
lifting the molten material up into the mold by means of a plunger 
would suffice when employed with the composition of the patent 
here in suit to raise the material in a substantial quantity uni- 
formly over the surface of the mold, then so far as you know 
to the contrary, would that process give a satisfactory molded 
sound record at the present time and if used with the present 
Aylsworth composition ? 

aA. I have no knowledge of the fact but I should have doubts 
that the plan disclosed would be an efficient one. This patent con- 
templates that the lifting plunger should also constitute a core 
for shaping the interior of the sound records; this plunger is 
apparently kept always hot and it would seem probable that it 
would interfere with the chilling of the molded record or at least 
render the chilling an impractibably slow operation, and possibly, 
also, the sound record would in chilling hug the core and make it 
difficult to remove. 

+Q.17. Your idea is that it is quite possible that if in casting 
sound records from the composition of the Aylsworth patent in 
suit there be a core in the center of the mold without any means 
of cooling this mold off, then the result would be either satisfac- 
tory or at least impracticable because the shrinkage of the com- 
position might be interferred with or the material might become 
clamped around the core; is that correct? 4. Yes, 

+*Q. 18. It is fair, is it not to assume that the factors in making 
sound records according to Edison's patent No. 667,662, are 
first the mold, second, the particular composition used, third, 
the manner of introducing the composition into the mold, and 
possibly, fourth, the manner of getting the record out of the 
mold? A. Yes. 

+Q. 19. I understand that the mold itself of this Edison patent 
No. 667,662 is unobjectionable? 4. Yes. 

+Q. 20, But that in your opinion the manner of introducing 
the composition may be objectionable at least so far as the com- 
position of the Aylsworth patent in suit is concerned? 4. Yes. 

+Q. 21. How about the composition or compositions indicated 
by that Edison patent; is that composition suitable for-making 
sound records in accordance with the process set forth in that 
patent? 

A. Yes, so far as the process is concerned, but not so far as 
the product is concerned. I understand, that, as far as carrying 
out that process is concerned, the material specified is efficient, 
but that the sound recérd produced is inefficient because lacking 
in the desired durability. 
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£Q. 22. Is this then a fair statement of the facts as you believe 
them to exist, namely, that if we assume, for the purpose of this 
discussion only, of course, that the sound records made by the 
Edison patent No. 667,662, are unsatisfactory, their unsatisfac- 
toriness is due chiefly to the composition employed? A. Yes. 

+Q. 23. And that it is not due to anything else except the 
nature of the composition employed, unless it be the particular 
matter of introducing the composition into the mold as set out 
in this Edison patent? 

A. Yes, and I think the manner of getting the record out may 
be objectionable by reason of the presence of the interior core. 

*Q. 24. As a person familiar with the literature of this art, 
on reading the Edison patent No. 667,662, do you understand 
that the composition therein referred to is substantially the com- 
position described in the Aylsworth patent in suit except that 
carnauba wax has not been added and the resultant mixture sub- 
jected to the treatment clescribed by Aylsworth, and lampblack 
is omitted? Ad. Yes. 

xQ. 25. Please refer to the Miller and Aylsworth patent named 
by you this morning, No. 683,6: I presume that we may 
properly assume that there are four factors present here, namely, 
the mold, the composition, the manner of introducing the com- 
position into the mold and the manner of removing the record 
ultimately. A. Yes. , 

xQ. 26. Is the mold of this Miller and Aylsworth patent sub- 
stantially the same as the mold of the Aylsworth patent in suit. 
and could sound records that would be satisfactory at the present 
day be made by means of that mold and the composition of the 
Aylsworth patent in suit? 

A. Yes; and the same with respect to the manner of getting 
the material into and out of the mold. 

+Q. 27. So that if it be made to appear, or if we assume. for 
the purpose of this question only, that the molded sound records 
produced in accordance with this Miller and Aylsworth patent 
are not entirely satisfactory, that fact must be attributed solely 
to the nature of the composition employed? A. Yes. 

+Q.28. Do you, irom reading this Miller and Aylsworth 
patent, understand that the composition there referred to is the 
usual blank composition, that is to say, the composition of the 
Aylsworth patent here in suit in which there has been no adii- 
tion of carnauba, with the subsequent treatment thereof, and no 
lamp black added. A. Yes. 

+Q. 29. I understand that of your own knowledge you are 
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made by the referred to. Assuming that they have not been made, can you 
r unsatistac- explain why they would not be satisfactory or can you account 
a, Nie. for their defects ? 
¢ extept the A. I understand that the records made in accordance with this 
he particular Miller and Aylsworth patent were unsatisfactory because lack- 
Mas set our ing durability and because, on account of their light color, im- 
perfections could not be readily detected, so that imperfect records 
sord out may would be sold which would be the cause of dissatisfaction to pur- 10 
eri core. chasers and would interfere with their sale. 
fof this art. +Q. 30. Assuming that your last answer is based on trust- 
understand worthy information, what F wish to know is how do you account 
Wy the com for the imperfections referred to in records made of the compo- 
except tht sition named in the Miller and Aylsworth patent and by the 
WNtare sub process of molding therein set forth? 
1 lampblack A. I understand that it is inevitable that there will be a per- 
| centage of records in which some imperfections in the sound : 
ftent named groove surface may occur through handling or otherwise. It 
fat we may is important as a commercial proposition that the completed 20 
eae Whitt records should be inspected before being put out on the market 
ny te com: and where the records are all of light color imperfections may 
g the record escape the notice of the inspector which will be observed in case | 
7 ‘ the sound records are black. 
} patent sub- And if the records made by this Miller and Aylsworth patent 
tent im sent were perfect, they would nevertheless quickly wear out, just as 


would have been the case had they been made by the old dupli- 
cating machine. 

+Q. 31. If I correctly understand your answer it is in sub- 
roof petting stance as follows: First, some of the records made in accordance 30 

with the Miller and Aylsworth patent would be satisfactory and 

' others would be imperfect; second, that owing to the color of 

, these records it would be not an easy matter to detect which were 
rth patent perfect and which were imperfect; third, that these imperfec- 
mated solely tions are due to handling, and fourth, that even the perfect 
cs records are not sufficiently durable; have I correctly stated your 
Aylswerth views? 
| s the A. Yes, but in addition, they may have imperfections due to 
then i other causes than handling. I understand that accidents may 

\ q happen to the mold, and that the process may not be perfectly 4° 
of, and ry carried out. For example, it may be possible for the workman 
to not permit the material to remain in the mold long enough, 


ee Sh ate and they may be withdrawn prematurely; and such variable 
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«| conditions, due to the human element may result in imperfec- 


' 
1 x tions in the sound grooves. 
j 

| i 


+Q. 32. Please assume that the composition of the Miller and 
Aylsworth patent No. 683,615 referred to is used with the mold 
there described and in the manner there described, that the same 
are used with perfect accuracy as set forth in the patent, that 
y there are no accidents and no imperfections or defects due to ) 
handling or any other personal element, is it your testimony that t 
under these conditions the records produced will be entirely satis- 
to factory at the present day except for their want to durability? | 
| A, Yes, that is my understanding. 





+Q. 33. Please refer to the Macdonald patent No. 682,991, 
and to the two Macdonald reissued: patents, which we may 
assume to disclose the same thing, as stated by you; the four 
factors as with the other patents, are, the mold employed, the 
composition employed, the manner of getting the composition 
into the mold and the manner of treating it subsequently and 
getting the record out, are they not? 4. Yes. 
+Q. 34. The mold itself is satisfactory and would make records f 
20 that would be substantially perfect at the present day if used with 
the composition of the Aylsworth patent, in suit would it not? 
A. Yes, so far as I am aware or am advised, 
+Q. 35. If we assume (in order to avoid any controversy at 
| é this time on this point) that the composition referred to in this 





mes a ent 


Macdonald patent is the same composition as we have called the 
ordinary blank composition, would you make the same answer 
with regard to the sound records produced by this Macdonald 
disclosure, as you have done with regard to the Miller and Ayls- 


ee ee 


nf worth patent just now, namely that the personal equation be 
j { jo removed and if the process be carried out with faithfulness, the 
] records produced would be satisfactory except for their want of 
| 4 wearing qualities ? 
1 te A. Yes, except possibly as affected by the withdrawal of the } 


P molded sound record which, in this Macdonald’ plan involyed a 

] removal of the sound record from an internal core having a spiral 
rib. I have no personal knowledge as to how such an internal 
core with spiral rib would-affect the withdrawal, but I should 
think that that plan might be objectionable both because of pos- 
~ - sible shrinkage of the record from the interior core and on account 
4° of possible difficulty in withdrawing the record, which would 

have to be unscrewed to detach it from the spiral rib of the core. 

*Q. 35. Still assuming, if you will be so good, for the pur- 

pose of this discussion, that the composition used with the Mac- 
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. 
in imperfec- Donald patent is the regular blank composition that we have 
already referred to, please state what effect, if any is produced 
by the application of the cold water around the exterior of the 
mold, that is, what difference if any this would produce in the 
result as compared with the result obtained by the Miller and 


Aylsworth patent No, 683,615, or the Edison patent No. 667,- 


> Miller and 
ith the mold 
iat the same 
patent, that 


ee 


fects due to 662? 
stimony that ‘ A. I do not know whether there would be any difference in 
ntirely satis- the result. Macdonald's patents state that the effect of the Mac- 


urability ? 
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‘0. 682,991, 


donald method when used with the particular composition speci- 10 
fied, consisting of stearic acid and ceresin, is to case-harden the 
record by bringing the harder of these materials to the surface. 


ch we may | Whether or not there would be any such effect produced with 
uz the four the ordinary metallic soap composition should be employed, I 
ployed, the am unable to say. 

composition j +Q. 36. A while back, in discussing the Edison patent No. 
quently and 667,662, you referred to the core which you thought would 


remain heated and you seemed to think that this might interfere 
with or affect the shrinkage and impracticably delay the carry- 
ing out of the process; what have you to say in this matter with 20 


nake records 
if used with 











Mit not? regard to the presence of the core D in the Macdonald patent, 
™ i assuming that the composition employed is the ordinary blank 5 i 

ntroversy at composition, the soap mixture? 
«to in this A, Of course, such opinion as I have expressed in this con- ; 
ve called the | nection is purely theoretical. If there is objection to the Edison 
MING GUISW OF core on account of its becoming heated, there would be less ob- 

Macdonald jection to the Macdonald core. Edison's core is plunged into 

> aml Ayls- the molten composition in the tank and hence gets heated. The 
etation be Macdonald core gets heated only from the molten composition 

fulness, the poured into the mold and it is in part chilled (though apparently 30 : 
fir Want of irregularly) by the water flowing around the mold and which, 
as illustrated, would abstract heat from the bottom of the core. 

wale the Possibly, there would be irregular conditions of temperature at 
involved a different parts of the Macdonald core which might affect the 
ing a spiral product. Consequently, while avoiding criticism which may be * 
an internal urged against the Edison core, the Macdonald core might in- 
at 1 should troduce a new disturbing factor on account of the variations in 
suse pos: temperature in the different parts of it. 
Jon account +Q. 37. If it be a fact that the immediate result of the admis- 
hich would sion of cold water around the exterior of the Macdonald mold 40 

yf the core. { is to cause the molten composition to be solidified and to pack 

pr the pure against the matrix-surface, the material in a broad sense con- 

ih the Mac- tracting radially outwards towards the matrix and away from 
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the core—then in your opinion would the temperature or the 
variations of temperature that might be imparted to the core 
itself produce any appreciable effect upon the sound record? 

A. Possibly not on the exterior of the sound record, but it 
might be the case that on account of irregularity in shrinkage 
due to the varying temperature of the core, it might be difficult 
to unscrew the chilled record from the spiral rib of the core, with 
the result of breakage of a percentage of the records and inter- 
ference with the uniformity of the internal diameter of the ribbed 
portion of the records, thus causing them to fit badly on the man- 
dril of the reproducing machine. 

#*Q. 38. After reading the entire specification of the Mac- 
donald patent No. 682.991 and of the two Macdonald reissued 
patents, can you say whether you regard the reference therein 
to “the composition at present employed (which is a mixture 
of two ingredients, as stearic acid and ceresin), etc., as an 
attempt on the part of the specification writer to set forth a 
new composition, or merely a reference to indicate a composition 
which he supposed was at that time well known? 

A. I do not know whether or not a mixture of the two in- 
gredients, stearic acid and ceresin was a mixture at that time 
known. I understand, however, that the patentee refers to a 
mixture of these two ingredients as the one which he has em- 
ployed in carrying out his method. The patent is directed to 
the method or process and to the characteristics of the sound 
records so produced and not to the composition employed. 

+Q. 39. You will observe that Macdonald, about line 60 on 
page 1 speaks of “the molded material (soap mixture or the 
like)" my question is whether, upon reading this patent as a 
whole, you understand that the reference made in line 102 to 
“the composition at present employed,” etc.. to the mind of a 
person skilled in the art and familiar with patent literature, in- 
dicates a different composition, or is merely a reference to the 
same composition, namely, soap mixture or the like”? 

A. A different composition. I understand that these Mac- 
donald patents refer to a mixture of the two ingredients—stearic 
acid and ceresin—as the composition actually tried and used. | 
understand, further that the patentee did not desire to limit the 
scope of his patents to this particular composition but wanted 
to protect the practice of his invention, no matter what composi- 
tion might be tried and found adapted to it, and therefore the 
patentee makes a broadening statement such as patentees habitu- 
ally make, and he says that he fills the mold “with melted ma- 
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terial (soap mixture or the like) which is hereinafter, for con- 
venience, a designated ‘wax,’ though I do not limit myself to 
a wax like composition, since dny suitable material or com- 
position that can be readily handled may be employed and will 
come within the scope of my invention.” 

xQ. 40. That is, if the patentee Macdonald had said: “The 
composition employed (which is a mixture containing inter alia 
two ingredients as stearic acid and ceresin)” you would under- 
stand that he referred to the same ordinary soap composition ; 
but because he says “a mixture of” instead of “a mixture consist- 
ing of inter alia” you think he in the second passage referred to 
something different from that named at the beginning of the 
same paragraph? 

al. Yes, particularly because he refers to the composition at 
present employed as “a mixture of two ingredients, as stearic 
acid and ceresin.” 

xQ. 41. That is you understand from this quoted passage that 

he means “a mixture consisting of these two ingredients only 
but nothing else”? A. Yes. 
«Q. 42. Have you observed in reading prior testimony given 
im this case that defendant's counsel has produced an exhibit 
sound record and a stipulation has been made that this record is 
the Columbia record (manufactured for the defendant herein by 
molding from the ordinary blank composition)? A. Yes. 

Q. 43. Did you understand from the testimony that this record 
Complaiiant’s Exhibit, Early Columbia Molded Record shows 
ny carnauba wax but was made from the ordinary blank com- 
position, comprising the metallic soap, etc. ? 

-!. Ido not recall the evidence with regard to it. 

+Q. 44. Upon the assumption that your qualifications to testify 
in this case consist solely with your familiarity with patent litera- 
t ind other publications, and recalling your testimony this 
morning that those patents prior to the Aylsworth patent in suit 
which refer to molding sound records indicate the use for that 
purpose of the compositions employed for making original sound 
records by the direct action of the phonograph, I will ask you 
\f from the patents or other literature you observed any state- 
ments: or indications that would indicate the difficulty or objec- 
ton to the use, with the regular blank composition referred to, 
ta substantial percentage of carnauba wax? A. No. 

*Q. 45. Do you find in any of the patents in this art which 
yeu have examined, any specific naming of any material that is 
tsed expressly for the purpose of rendering the composition or 
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mixture harder, and if so what material or materials are thus 
named. 
A. It will take me some little time to run over the patents and 
I will do this after the adojurnment this afternoon and before 
to-morrow morning and be ready to answer the questions to- 
morrow morning. | 
+*Q. 4514. Will you please state briefly how the mold is made 
in the Edison patent No. 484,382, in the Edison patent No. 
667,662, and in tthe Miller and Aylsworth patent No. 683,615, 
cae: 1© which three patents have been referred to by you this morning? 
A. In the case of each one of these three patents the mold 
is made by a so-called “yacuous deposit” method. The original 
or master record has a thin film of metal deposited upon it by 
revolving in a vacuum chamber in the presence of vaporized 
metal. The master record, with this film of metal on it is, then 
covered with a thicker coating of metal by electro plating; the 
eltcro-plated metal is then backed up by an outer solid metal and 
the master record is removed. In the early Edison patent the 
mold thus formed was split into longitudinal sections, In the {} 
20 two latter patents the mold is used in its integral form. 
+Q. 46. You find the vacuous deposit process set forth, do you 
not in U. S. Letters Patent No. 526,147 granted September 18, { 
1894, to Thomas A. Edison upon an application filed January 28, | 
1884, serial No, 118,942, this application and filing date being ii 
referred to in the Edison patent No. 484,582 at page 1, line 23? 
A. Yes. . 
* Defendant's counsel offers in evidence a copy of the 
Edison patent No. 526,147, referred to, 
Marked “Defendant's Exhibit Edison Vacuous De- 
30 posit Patent.” 
* +Q. 47. Of course we cannot obtain the molded sound records 
without any mold. Is it not also the fact that if our mold or 
matrix be good in spots, but has blank spots or portions of its 
surface that are not true, counterparts of the original, that the 
sound record made therefrom will be commercially worthless? 
A. Yes. 
*Q. 48. Assuming that the investigators in this art had a com- 
position suitable for casting cylinders but did not have a perfect 
matrix or mold of the sound record, it cannot be gainsaid, can it, 
4o that such persons could not produce satisfactory molded sound 
records, or that the production of such molded sound records 
would have to await the achievement of a perfect mold. 
A, You are correct. 
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Adjourned until Wednesday, March 13, 1907, at 10:30 o'clock 
A. M., at Professor Stillman’s Laboratory, Stevens Institute, 
Hoboken, N, J. 


Proressor STILLMAN’s LABORATORY, 
Stevens Institute, 
Hosoxen, N. J., March 13, 1907. 

Met pursuant to adjournment. 

Counsel present as heretofore. 10 

ARTHUR S. BROWNE, resumes the stand. 

CROSS-EXAMINATION, by Mr. Masste: 

x«Q. 49. Will you please now answer cross question No. 45? 

A, The Tainter patent No. 393,190, November 20, 1888, speci- 
fies carnauba wax as a hardening ingredient. 

The Edison patent No. 400,648, April 2d, 1889, specifies 
stearic acid as the hardening ingredient. 

The Edison Patent No. 713.209 granted November 11, 1902, 
on an application filed March 5th, 1898, says: 5 

“These blanks may, therefore, be made of a relatively 20 

hard material, such as asphalt, or of stearic acid or 

stearate of soda mixed with the varying proportions 

of fine precipitates—such as chalk, slaked lime or lamp- 

black—or wax or resins may be used, such as sealing 

wax or shellac mixed with fine precipitates, like chalk— ‘ 

or polished ebonite, vulcanized hard rubber or celluloid * 
+ may be used, or glue may be employed either alone or 

mixed with precipitates, such as chalk” (page 3, lines 

8 to 18). 

The Jones patent No. 727,960, granted May 12, 1903, on an 30 
application filed March 27, 1900, specifies rosin, as the harden- 
ing ingredient at page 1, lines 80, 81. 

The Macdonald patent No. 682,991, dated September 17, 1901 
(heretofore referred to), specifies stearic acid as the hardening 
material. 

A number of patents refer to compositions as being hard with- 
out attributing to which particular ingredient the hardness is due. 

The Edison patent No. 406,570, July 9, 1889, refers to the 
employment of “a material which is hard and brittle” and states 
* that he uses “a hard composition—such as a hard metallic soap” 40 
(line 14), thus referring to the hard ‘metallic soap but without 
specifying to which ingredient the hardness is due. 
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The Edison patent No. 406,571, July 9, 1889, contains a simi- 
lar statement at page 1, line 17. 

The Heysinger patent, No. 460,338, September 29, 8%; says 
“gutta-percha and resin melted together in equal parts, the pro- 
portions varying with conditions inherent in different samples, 
makes a composition hard and elastic at ordinary temperatures, 
but, soft, plastic and inelastic at a temperature from 110 degrees 
to 140 degrees F. and will answer the purpose very well” (page 
2, lines go to 97). 

The Edison patent No. 484,582 states that he uses a material 
“preferably too hard to be satisfactorily indented by the phono- 
graph,” and of the ingredients mentioned plaster of Paris appears 
to meet the requirements. 

The Macdonald patent, 606,725. July 5, 1898, refers to the 
described metallic soap composition as one “which should be 
sufficiently hard to withstand ordinary handling” but does not 
specify to which one or more the specified ingredietits the hard- 
ness is due. 

The Aylsworth patent No. 676,111, June 11, 1901, says that 
“the ceresin may be omitted entirely if it is desired to produce 
a hard composition and the proportion of oleate of lead may be 
reduced to obtain the same end” and he further says that the 
“resulting blanks are absolutely not crystalline in character, hard, 
perfectly smooth, and more or less transparent” (page 1, lines 60 
to 67). He does not state, however, to which of the ingredients 
the hardness is attributable. 

I find there are a number of patents which refer to materials 
which are hard when in ordinary use but can be softened by heat. 
the record being then made and on cooling the material being 
hard for reproducing purposes. 

The Harrington patent No. 392,953, November 13, 1888, speci- 
fies boiled tar, pitch, resin asphalt, and dental wax, at lines 43 
and 44, page I. 

The Harrington patent No. 397,856, February 12, 1889, 
specifies celluloid, glue, wax, molasses, pitch, asphalt, or various 
glutinous or resinous substances, or two or more of such sub- 
stances in combination; specifically mentioning a compound of 
celluloid mixed with mollasses and bees-wax, the celiuloid and 
bees-wax being dissolved with ether or other solvent, before 
mixing (page 1, lines 31 to 40). 

The Harrington Patents No. 399,264, and No. 399,265, both 
dated March 12, 1889, specify wax, resin, pitch, celluloid, glue, 
rubber, or their compound or equivalent. 
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The Harrington patent No. 464,476, December rst, 1891, 
specifies the same ingredients as the two preceding Harrington 
patents. 

The Lioret patent No. 528,273, October 30, 1894, specifies 
celluloid. 

The Lambert patent No. 645,920, March 20, 1900, specifies 
cellulose or vulcanized rubber. 

The Stevens patent 650,431 May 29, 1900, specifies rubber 
and celluloid. 

xQ.50. Please enumerate which of these patents granted prior 
to, say, January, 1902 (about the date on which it seems to 
appear that both parties hereto began to put out their molded 
sound records), name any material for this hardening purpose 
when used with a blank cylinder composition. 

A. This question would exclude the Jones patent No. 727,960 
although filed March 27, 1900, and the Edison patent No. 713,- 
209, although filed March 5, 1898. 

I understand that this question limits the matter strictly to 
patents in which a composition is employed which is to receive 
a sound record or is to reproduce it without any heating. 

Unless you intend to exclude coatings on a paper foundation 
by “a blank cylinder composition” I should refer to the Tainter 
patent No. 393,190 which specifies carnauba wax. 

The Edison patent No. 400,648 specifies stearic acid, and the 
Macdonald patent No. 682,991 also specifies stearic acid. 

The other cylinder ‘composition patents such as Edison No. 
406,570 and 406,571, the Macdonald patent, No. 606,725, and 
the Aylsworth patent No. 676,111 simply refer to the composi- 
tion as being hard but without specifying to which particular 
ingredient the hardness was due. As, however, these patents all 
refer to a metallic soap which contained a stearate, I think it 
may fairly be assumed that the stearate is the hardening in- 
gredient. 

The Heysinger patent No. 460,338 is in the same category 
as Patent No. 393.190, providing a recording surface for a stiffer 
foundation, and this patent specifies gutta-percha and rosin as 
constituting the hard ‘materiai. 

*Q.51. Which of these patents names any ingredient as 
having the property of hardening a wax-like composition, the 
term “wax-like” in my question having the meaning attributed 
to it in the early stages of the art, in the Bell and Tainter Patents? 

A, Those mentioned in the preceding answer excepting the 
Heysinger patent. I think the Heysinger patent should be ex- 
cepted. E 
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*Q. 52. The materials named in the patents referred to that 
were granted prior to January, 1902, and described therein as 
serving to harden a wax-like eomposition (as the term wax- 
like has been explained), are nauba wax, stearic acid, and 
metallic soap; are they not? A. Yes. ‘ 

+«Q. 53. Please assume that at the dates suggested (January, 
1902) a person skilled in this art was molding sound records 
by the processes of the Macdonald patent No. 682,991, and the 
Macdonald reissue patents No. 12,095 and No, 12,096, using 
therefor the composition described in the Macdonald patents Nos. 
606,725 and 626,709; and please assume further that these 
sound records appear to be perfectly satisfactory, but that the 
demand was then made to have the sound records harder or more 
durable; and, recalling that the substances named in the patent 
literature as rendering wax-like compositions harder, are the 
three just named, to wit, carnauba wax, stearic acid, and soap 
composition; and recalling that there is already present in their 
assumed composition free stearic acid and also the soap composi- 
tion. Under those assumptions, what ingredient does the patent 
literature indicate as suitable for rendering this composition 
harder. 

A. I think that the conclusion of one skilled in the art, prior 
to 1902, desiring to render the metallic soap composition harder 
would be to either increase the proportion of the stearic acid 
‘employed or to use less ceresin or similar hydro-carbons. In 
this connection the Aylsworth patent number 676,111 describes 
such a metallic soap composition and says that the resulting 
blanks are hard, and further says that “The ceresin may be 
omitted entirely if it is desired to produce a harder composition 
(page 1, line 60) ; this would seem to have been the logical mode 
of procedure. : 

xQ. 54. It appears from the complainant's testimony herein 
that carnauba wax is composed (to the extent of about 95 per 
cent.) of myricyl cerotate and free myricyl alcohol ; and it further 
appears to be the complainant's contention that under the treat- 
ment called for by the patent in suit the myricyl cerotate is not 





~ apparently affected or broken. up ‘but that the myricyl alcoho! 


40 


sembines with the free stearic acid; assuming these facts to be 
correct would you regard the resulting composition as containing 
carnauba wax as such; or would you not consider that it con- 
tained myricyl stearate and myricyl cerotate. 

A, I am not a chemist and may not, therefore, have a correct 
view of the subject, but as I look at the matter, I think you are, 
on the assumption of the question, probably correct. 
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+Q.55. Leaving out the last part of my question, which may 
appear to be more or less chemical in its nature, I will ask you, 
assuming that a substance (specifically, carnauba wax) when 
treated in a certain manner with certain other substances has 


one of its ingredients taken away from it and combined with. 


some of the ther substances; then, would you say that the result- 
ing composition contained that original substance, carnauba wax? 

A. I should think not. 

Q. 56. Do you regard stearic acid, from the teachings of the 
patent literature in this art, as “a hard wax’’? 

A. I do not recall any statement in any of the patents which 
so refer to stearic acid, and I have no reason for expressing an 
opinion either one way or the other, 

+Q. 57. Do you regard stearic acid as a “wax?” A. No. 

+Q.58. Passing by the question whether or not you regard 
stearic acid as a “wax” I assume that you regard it as “wax-like” 
as that term has been used in this art? 

A. I do not know whether stearic acid by itself would consti- 
tute a wax-like substance because I do not know whether by itself 
it has those properties which are necessary to make it so con- 
sidered. Certainly, however, as an ingredient in the metallic 
soap composition, the composition made with it as an ingredient 
is wax-like. 

Cross Examination closed. 

No Re-Direct examination. 

Signature wavied. 


Counsel for complainant considers it advisable at this 
time to place on the record a statement of his position 
regarding this case. It is essential that the testimony 
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should be closed before the call of the calendar on the _ 


26th inst. Therefore, counsel for the defendant is noti- 
fied that Professor Stillman, whose testimony is to be 
taken immediately hereafter will be produced for cross 
examination at the Stevens Institute, Hoboken, on 
Saturday morning, the 16th inst., at 10.30 A. M., that 
date being suggested by counsel for the defendant, as 
satisfactory to him. If Prof. Stillman is not cross ex- 
amined at that time he will be requested to sign his de- 
position. The direct testimony of Mr. Aylsworth and 
Mr. Dodd has been taken and these witnesses are now 
ready for cross examination. Counsel for defendant is 
notified that both Mr, Aylsworth and Mr. Dodd will be 
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produced for cross examination at Orange March 18, 
inst., at 10.30 A. M., that date having been suggested by 
counsel for defendant, as satisfactory to him. If at that 
time Mr, Aylsworth and Mr. Dodd are not cross ex- 
amined, they will be requested to sign their depositions, 

Mr. Massie—Defendant’s counsel states on the record that at 
the request of complainant's counsel he had reserved for this case 
all of last week; but that the examination of complainant's wit- 
nesses, Browne and Stillman, and the further direct examination 
of the witness Aylsworth were postponed by complainant's coun- 
sel at his own volition. 

Mr. Mauro and Mr. Massie, counsel for defendants, have 
numerous pressing engagements in other matters, notably a cause 
to be argued within the next day or two in the United States 
Circuit Court of Appeals in the Third Circuit; nevertheless, we 
shall endeavor at least to commence the cross-examination of 
Prof. Stillman on Saturday, but it scarcely seems reasonable to 
think that a chemical expert whose testimony is given steno- 
grahpically can be intelligently cross-examined on such short 
notice. : a 

Defendant's counsel also thinks it well to note on the record 
that the cross-examination of the witness Aylsworth apon his 
first deposition in rebuttal, although apparently comple:r*, was 
not completed, and it has been agreed that in cross exz aining 
Mr. Aylsworth upon his second deposition, questions proper as 
cross examination on the first deposition may be admitted. 


Orance, NEw Jersey, August 1, 1907. 

Present—Frank L. Dyer, EsqQ., for complainant. 

In the absence of Mr. Massie, the following depositions were 
taken pursuant to agreement with him, reserving all rights of 
objection and cross-examination. 

JOHN H. MORAN, a witness produced on behalf of com- 
plainant, having been first duly sworn on oath testifies as follows: 

By Mr. Dyex: 

Q. 1. Give your name, age, residence and occupation? 

A. John H. Moran, 251 Park Avenue, Orange, New Jersey. 
Purchasing Agent for the Edison Phonograph Works, Edison 
Manufacturing Company, and National Phonograph Company. 
age 35 years. 

Q. 2. How long have you been connected with these com 
panies as Purchasing Agent? A. Since September, 1899. 
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rch 18, } Q.3. What are your duties as Purchasing Agent for these 
sted by | corporations ? 
at that A. To purchase materials on requisitions from our factory in 

SOX: } accordance with the requirements, and to see that invoices for 
sities | such materials are properly passed through to the Auditing De- 
that at partment for payment, after proper record of the receipt of the 
his case } materials has been shown. 

Us wit: Q. 4. Are you familiar with the purchase by the Edison Phono- 
vination graph Works of raw materials intended for the manufacture of 
= cqn- molded record compositions? 4. Iam. 10 


Q. 5. Are you able to say what becomes of the material made 


s. have by the Phonograph Works for this purpose? 
a catise A, Tam. The materials are purchased by the Edison Phono- 
| States graph Works and delivered to the Department of our factory 
less, we commonly known as the Wax Room, where they are made up 
tion*of into molded record compositions and are then turned over to the 
rable to National Phonograph Company. ¥ 
| steno- Q.6. Upon whose order have you always purchased these 
h_ short , materials for the molded record compositions? 

j a. On the requests of Mr. David A. Dodd and by the authority 20 
rece 


5 of William E. Gilmore, General Manager of the Edison Phono- 

pon his graph Works. / 
ie hed Q.7. Are you able to state what materials were purchased in 
ee the months of December, 1gor, and January, 1902, for example, 
SPSh.e ior use in the make-up of the molded record composition? 

es 4, Tam. 


i Q. 8. What were these materials? 
«1. Stearic acid, sal-soda, ceresin, carnauba wax, sheet alumi- 
num and caustic soda. 
ale Q.9. Can you produce a voucher showing the purchase of 30 
stearic acid for this purpose’ in January, 1902? A. I can. 
ie The witness produces original voucher of the Edison 
iiss at Phonograph Works, No. 16410, for 16,599 pounds of 
cone | stearic acid, amounting to $1825.89, to which is at- 
nsttaiwse tached bills of R. G. Mitchell, dated January 24th, 1902, 
‘ | January 28th, 1902, and january 34st, 1902. 
a Q. to. Are you able to identify the bills attached to the voucher 
- | to which you have just referred as originals, and can you identify 
i ved ; the various signatures or initials thereon? , 
¢ ’ A. Tam; I recognize the initials “F. E.,” as being in the hand- 40 
ANIPAAN } writing of Frank Evans, a clerk in the employ of the Purchasing 
en ; Department, who checked these invoices against the factory 


requisitions for this stearic acid. The initials “J. S.” are in the 
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hand-writing of John Schneider, a clerk employed at that time 
in the Purchasing Department, and who certified to the correct- 
ness of the prices on these invoices. The initials “W. C.” on 
two of these invoices, namely, that of January 24th and of Janu- 
ary 28th, are in the hand-writing of William Cheshire, a clerk 
employed in the Purchasing Department and who certified to the 
correctness of the extension on these invoices and the initials 
“F. E.” are those of Frank Evans, certifying to the correctness 
of the extension of the invoice of January 31st, 1902. Also, I 
identify the initials “W. C.” as being in the hand-writing of Wil- 
liam Cheshire, certifying that the goods on these various invoices 
were duly received. Those specified in the invoice of January 
24th, were received on January 28th; those specified in the in- 
voice of January 28th were received on January 31st, and those 
covered by the invoice of January 31st, were received on Feb- 
ruary 5th, 1902. 

It is stipulated between counsel that the quantities of 
stearic acid referred to in the several invoices identified 
by the witness were shipped by R. G. Mitchell and 
Company on the dates of the respective invoices and 
were received by the Edison Phonograph Works on the 
dates appearing thereon, as above stated. In view ot 
this stipulation the voucher with its accompanying in- 
voices in question will not be introduced in evidence 
as they form a part of the records of the Edison Phono- 
graph Works, but they are offered to counsel for de- 
fendant, for purposes of cross-examination. 

Q. 11. Can you state whether or not the Edison Phonograph 
Works prior and subsequent to January, 1902, purchased other 
amounts of stearic acid and received the same for use in the 
manufacture of molded record compositions? 

A, They have and the purchases have assumed very large pro- 
portions. As early as January, 1902, and prior to that time, the 
purchases of stearic acid for this purpose aggregated many thou- 
sand pounds each month, and such purchases have been continu- 
ously made up to the present time. 

Q. 12. Can-you produce any voucher showing the purchase of 
ceresin for the Edison Phonograph Works in the month of Janu- 
ary, 1902? 

A. Ican. I produce voucher No. 16,332 of the Edison Phono- 
graph Works, for $54.15, to which is attached an invoice from 
the Strohmeyer & Arpe Company, dated January 16th, 1902, for 
442 pounds of ceresin at 1214¢. per pound, 
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hole ou able to identify this voucher as an original 
that time Q. 13. Are y abl to identify igi 
paper from any writing thereon? 
e correct- aaa os Sie dea eo spsate ce ” 
r, C.” on A, I can, it is an original paper; I identify the initials “F. E. 
ae Tait as the hand-writing of Frank Evans, a clerk employed in the 
ay lenis Purchasing Department indicating that he checked this invoice 
.? against the factory requisition for ceresin. I also identify the 
ied w the H 5 a ea = ra 7 
peninitinle initials “J. 5.” as the hand-writing of John Schneider, a clerk 
sereemnese | at that time employed in the Purchasing Department, indicating 
SS . + a9 . 
the correctness of the price contained in this invoice. I also 
_ Also, I hae eeaeeeline ieetye ipids * rans, 
g of Wil identify the initials “W, C.” as the hand-writing of William ro 
- vi i Tk in the Purchasing Department, who 
sigicies Cheshire, a clerk employed i ing Dep: 


attested to the correctness of the extension on this invoice. I also 

identify the initials “W. C.” as the hand-writing of William 

Cheshire, who also attested to the fact that the goods were re- 
ceived by us on January 18th, 1902. 

It is stipulated between counsel that the quantity of 

ceresin referred to on the invoice identified by the wit- 
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A sf ness was shipped by Strohmeyer & Arpe Company on 
identified a ae i 
the date of the invoice and was received on the date 
chell and . ps 2 é 4 
oicesvaiid appearing thereon, as stated above. In view of this 20 | 
es Onthte stipulation the voucher with its accompanying invoice 
silky ot in question will not be introduced in evidence as it forms 
ineein | a part of the records of the Edison Phonograph Works, | 
Ghana but it is offered to counsel for defendant, for purposes i 
sn Ehanos j of cross-examination. : ; i 
aii eon ndas: Q.14. Are you able to say whether the Edison Phonograph 
Works prior or subsequent to January, 1902, purchased other 
id i ‘ ig 
ionograph quatities of ceresin for use in the molded record composition? 
sand (othe A. I am, in fact I know that as early as January, 1902, and 
ieeviqwithe prior thereto, the purchases of ceresin aggregated many thousand 30 
: | pounds per month, and at the present time the purchases of this 
large pro- 1 material are enormously larger. - 
: time the Q.15. Having reference now to purchases by the Edison 
tany thous Phonograph Works of sal-soda, can you produce any original 
weontints voucher showing purchases of this material? 
A. I produce original voucher No. 16,248 of the Edison Phon- 
sechase of ograph Works in amount $190.05, to which is attached one in- 
1 of J-nu- voice of the American Oil and Supply Company covering 14 
~ barrels of re-crystallized sal-soda weighing 5250 pounds at $99.75. 
ot Phonte _ The balance of this voucher is made up by invoices for goods pur- 40 
tice front chased from the American Oil & Supply Company for other pur- 
1902, for Roses: ‘ ‘ . : 
Q. 16. Please refer to the sal-soda invoice which you have 
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produced and state whether it is an original paper, and whether 
or not you are able to identify any of the initials or hand-writing 
thereon? 

A. It is an original paper. I identify the initials “F. E.” as 
the hand-writing of Frank Evans, a clerk employed in the Pur- 
chasing Department, indicating that he checked this invoice 
against the factory requisition for the amount of sal-soda covered 
by the invoice. I also identify the initials “J. S.” as the hand- 
writing of John Schneider, a clerk formerly employed in the 

1o Purchasing Department who attested to the correctness of price 
as rendered on this invoice; and also, I identify the initials “W. 
C.” as being the hand-writing of William Cheshire, a clerk em- 
ployed in the Purchasing Department, who attested to the cor- 
rectness of the extension of this invoice, and also the initials 
“W. C.” as the hand-writing of William Cheshire, attesting that 
the goods were received at the factory on January 17th, 1902. 

. It is stipulated between counsel that the quantity of 
sal-soda referred to on the invoice identified by the 
witness was shipped by the American Oil & Supply 

20 Company on the date of the invoice and was received 

on the date appearing thereon, as stated above. In view 
of this stipulation the voucher with its accompanying 
invoice will not be introduced in evidence as it forms a 
part of the records of the Edison Phonograph Works, 
but it is offered to counsel for defendant for purposes of 
cross-examination. 

Q. 17. Is it a fact that the Edison Phonograph Works pur- 
chased other amounts of sal-soda before and after January rst, 
1902, than that covered by this particular invoice? 

30 =A. It is a fact that they have made such purchases ever since 
January, 1902, and prior thereto, and at the present time we 
purchased the material in enormously large quantities. 

Q. 18. Please produce a voucher showing the purchase by 
the Phonograph Works in December, 1901, of caustic soda for 
use in connection with the molded record composition? 

A. I produce original voucher No. 16,158 of the Edison Phon- 
-ograph -Works, to which isvattached an invoice amounting to 
$23.52 dated December. 27th, rgor, covering 448 Ibs. of caustic 
soda at 514 cents per pound, shipped by the Welch, Holme & 

40 Clark Company. 

Q. 19. Please refer to this invoice and state whether it is an 

iginal paper and whether you can identify any of the hand- 

writirig thereon? 
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her A. It is an original paper. I identify the initials “F. E.” as 
the hand-writing of Frank Evans, a clerk employed in the Pur- 
chasing Department of the Edison Phonograph Works, indicating 
that this invoice has been checked against the factory requisition 
for the material purchased. I identify the initials “J. S.” as the 
hand-writing of John Schneider, a clerk formerly employed in 
the Purchasing Department, indicating that the price of the ma- 
terial as charged by the invoice is correct. I also identify the ini- 
tials “W. C.” as the hand-writing of William Cheshire, a clerk 
employed in the Purchasing Department attesting to the correct- 10 
ness of the extension on this invoice. I also identify the initials 
“W, C.” as the hand-writing of William Cheshire, attesting that 
the goods were received at our factory on December 30th, rgor. 

It is stipulated between counsel that the quantity of 
caustic soda referred to on the invoice identified by the 
witness was shipped by the Welch, Holme & Clark 
Company, on the date of the invoice and was received 
on the date appearing thereon, as stated above. In view 
of this stipulation the voucher with its accompanying 
invoice will not be introduced in evidence as it forms 20 

- part of the records of the Edison Phonograph Works, 
but it is offered to counsel for defendant for purposes of 
cross-examination. 

Q.20. Are you able to say whether the Phonograph Works 
has purchased any caustic soda subsequent to the date of this 
invoice for use in the molded record composition? 

A. They have continuously purchased this material for that 
purpose, and at the present time the purchases of caustic soda 
for that purpose are very large. 

Q. 21. Can you produce any original voucher showing pur- 3° 
chases of aluminum for this purpose? 
tad A, I produce original voucher No. 16,042 of the Edison Phon- 


ing 


2 





on ten 





pena scesquan canines 





for ograph Works in favor of the Pittsburgh Reduction Company, 
amounting to $285.40, to which is attached invoices of the Pitts- 
sens burgh Reduction Company of December 2, 1901, December 6, 
rte -tgo1, and December 11, 1901. These invoices cover a total’ of 
istic 752 pounds and two ounces of sheet aluminum at a price of 42 
eo & cents per Ib. less to% and aggregate $284.30, the discrepancy 
between $284.30 and $285.40, the total amount of the voucher, 

yan is made up by the fact that we are charged for boxing, the total 40 

saad of $1.10: for the three invoices. 
Q. 22. Can you identify any of the initials or hand-writing on 
- these vouchers? 
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A. Ican. In the invoice of December 2d, root, I identify the 
initials “F, E.” as the hand-writing of Frank Evans, a clerk in 
the employ of the Purchasing Department, indicating that the 
invoice has been checked against the factory requisition for this 
material. I also identify the initials “J. S.”’ as the hand-writing 
of John Schneider, a clerk at that time in the employ of the 
Purchasing Department, attesting to the correctness of price as 
charged on this invoice. I also identify the initials “W. C.” as 
the hand-writing of William Cheshire, a clerk employed in the 
Purchasing Department, attesting to the correctness of the exten- 
sion of this invoice. I also identify the initials “W. C.” as the 
hand-writing of William Cheshire attesting to the fact that this 
materal was received by us on December 11, 1901. 

On the invoice of December 6th, 1901, I identify the initials 
“F. E.” as the hand-writing of Frank Evans, a Clerk employed 
in the Purchasing Department, indicating that this invoice has 
been checked against the factory requisition for this material. I 
identify the initials “J. S.” as the hand-writing of John Schneider, 
a clerk formerly employed in the Purchasing Department, attest- 
ing to the correctness of the prices charged on this invoice. I 
identify the initials “F. as the hand-writing of Frank Evans, 
indicating that the extension of this invoice is correct. I identify 
the initials “W. C.” as the hand-writing of William Cheshire, 
attesting to the fact that this material was received by us on 
December 18th, 1901. 

On the invoice of December 11, 1901, I identify the initials 
“FE.” as the hand-writing of Frank Evans, a clerk employed 
in the Purchasing Department, indicating that this invoice has 
been checked against the factory requisition for the material. I 
identify the initials “J. S.” as the hand-writing of John Schneider, 
a clerk formerly employed in the Purchasing Department, attest- 
ing to the fact that the price as charged is correct. I identify the 
initials “W. C.” as the hand-writing of William Cheshire, a clerk 
employed in the Purchasing Department, indicating that the ex- 
tension of this invoice is correct. I also identify the initials “W. 
C.”* as the hand-writing cf William Cheshire, attesting to the 
fact that this material was-received by usin two separate ship- 
ments, one on December 13th, and the other December 23d, 1901 

It is stipulated between counsel that the quantities of 
Sheet aluminum referred to on the several invoices iden- 
tified by the witness were shipped by the Pittsburgh 
Reduction Company on the dates of the respective in- 
voices and were received on the dates appearing thereon, 
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ihe as stated above. In view of this stipulation the voucher 
ia with its accompanying invoices will not be introduced 
the in evidence as they form a part of the records of the 
his Edison Phonograph Works, but they are offered to 
ing counsel for defendant, for purposes of cross-examina- | 
the tion, ¥ | 
as ; Q. 24. Can you state whether or not the Edison Phonograph c | 
as { Works before and after January, 1902, made other purchases of 
the j sheet aluminum for use in the molded record composition? AS 
ene { A, They have continuously purchased this material for that 10 
the j purpose since January, 1902, and prior to that time and such pur- 
this { chases have been in very large amounts, aggregating many hun- 
dreds of pounds each year. 
ials Q. 25. Having reference now to the purchase of carnauba wax 
yed { for use in connection with the molded record composition, will 
has ™ | you kindly produce a voucher, showing the purchase of this ma- 
| ! terial, for instance as early as December, 1901? ‘ 
ler, } A, I produce original voucher No. 16052 of the Edison Phon- . 
est t ograph Works amounting to $928.26, to which is attached several 
i invoices of Smith & Nichols, one of which is dated December 2d, 20 
ans, | tgor, and covers the purchase of 2052:pounds of carnauba wax 
uty } * at 13c. per pound, amounting to $266.76. - 
ire, } Q. 26. Can you identify the initials or hand-writing on this ; 
on | invoice of Smith & Nichols? 
A, 1 identify the initials “P. E.” as the hand-writing of Frank 
tials Evans, a clerk employed in the Purchasing Department, indicating 
vere that this invoice has been checked against our factory requisition 
has for material covered by it. I identify the initials “J. S." as the 
I hand-writing of John Schneider, a clerk formerly employed in 
der, the Purchasing Department, attesting to the fact that the price 30 
test as charged on the invoice is correct. I identify the initials “W. 


C.” as the hand-writing of William Cheshire, a clerk employed in 
the Purchasing Department, indicating that the extension on this 
invoice is correct. I also identify the initials “\W. C.” as the 
hand-writing of William Cheshire, attesting to the fact that the 
goods on the invoice were received by us on December 4th. 1901 
It is stipulated between counsel that the quantity of 
carnauba wax referred to on the invoice identified by 


oo eS et 





the witness was shipped by Smith & Nichols on the date 











Gene of the invoice and was received on the date appearing 40 

irgh thereon, as stated above. In view of this stipulation 
in- the voucher with its accompanying invoices will not be 

con, introduced in evidence as they form a part of the records 
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of the Edison Phonograph Works, but they are offered 
to counsel for defendant for purposes of cross-exami- 
nation. 

Q. 27. Did you continue to purchase carnauba wax for the 
Edison Phonograph Works for use in connection with the manu- 
facture of molded record compositions subsequent to December 
1, 1901? A. I did. 

Q. 28. Did you purchase carnauba wax from any one except 
Smith & Nichols? A. I did. 

Q. 29. From whom? 

A. Strohmeyer & Arpe Company, Baumoeh! & Emerman, and 
O. S. Janney. 

Q. 30. Take for example, the purchases of carnauba wax from 
Smith & Nichols, and without referring specifically to the 
vouchers, state in what amounts this material was purchased from 
them subsequent to December, 1901, up to November, 1903, when 
the application for the patent here in suit was filed. 

A. I have before me original vouchers of Smith & Nichols 
(which may not, however, be all that there are), showing pur- 
chases of carnauba wax for this purpose, as follows: 














January, 1902, 1125 pounds 
February ee ++ 5138 
March, ae + 10267%4 
April, iid 544034 
May, i 8708 
June, ag 428834 
October, = 5075% 
November, “ 5276 
December, +. 10269% - 
January, . + 1527914 

. February, . 10222%. 
March, 10342% 
April, 1021134 
May, “ . 10218 
June, me 1567644 
july, ‘ 10976 
August, “ ++ 1587334 
September, “ + 3965034 
October, ne 525834 





The dates of the purchases given are in each case the dates of the 
vouchers and not the invoices. 


{ 
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Q. 31. What is the total amount of carnauba wax purchased 
by you from Smith & Nichols during the period between Decem- 
ber, 1901, and October, 1903? 

A. Very close to 200,000 pounds. 

Q. 32. Are you able to state whether the various amounts of 
carnauba wax referred to were received by the Phonograph 
Works, and if so, when? 

A, All the vouchers from which the amounts were obtained 
indicate that the receipt of the material was certified by my De- 
partment, and I have no doubt as to the correctness of that fact. 
In every case, the goods would be received within a few days after 
the dates of the invoices and always before the vouchers were 
made out. 

The several vouchers referred to by the witness show- 
ing the purchase of carnauba wax from January, 1902, 
up to and including October, 1903, are offered to coun- 
sel for defendant for the purpose of cross-examination. 

At the request of complainant's counsel it is stipu- 
lated for the purpose of this suit that if the proper offi- 
cial of Smith & Nichols of New York City were pro- 
duced as a witness for complainant, he would testify 

. that his house sold carnauba wax to the Edison Phono- 
graph Works in the amounts and at the dates stated by 
the witness Moran as shown in the several vouchers 
referred to by the said witness. 

Defendant's counsel objects to Q. 4 in that it calls 
for the witness to state the purpose for which the ma- 
terials were purchased by him and the use to which the 
same were put, and is therefore incompetent and secon- 
dary evidence. 

The same objection is made to Qs. 7, 11, 14, 18, 20, 
24, 25 and 27, The answers to the said questions are 
objected to on the same ground, and the answer to 
Q. 32 is objected to on the ground that the same is 
absolutely conjectural and secondary, regarding matters 
of which the witness has no knowledge. 


JOHN R. SHERMERHORN, a witness called on behalf of 
complainant, being duly sworn, testifies as follows: 

By Mr. Dyer: . 

Q. 1. What is your name, age, residence and occupation? 

A, John R. Shermerhorn, East Orange, New Jersey, Assistant 
General. Manager of the National Phonograph Company, age 44 
years. 


| 
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Q. 2. Have you held your present position since prior to Janu- | 
q ary, 1902? A. I have. | 
Q. 3. Are you acquainted with the date when the National 
Phonograph Company first put molded records upon the market? 
If so, please state the course of events in this connection at the 

beginning of the marketing of these molded records? 

A, Under date of January 6th, 1902, we handed and shipped 
to each of our various salesmen twelve molded records with in- 
structions that on their forthcoming trip they should be shown 

Io and demonstrated to the trade at large. Under date of January 
13th, 1902, we sent a circular letter to our jobbers apprising them 
that we were shipping them six molded. records, express paid, 
no charge, intended as samples of the product we proposed mar- | 
keting on or about February Ist, 1902. On the same date, we 
mailed to the trade at large a printed circular and a catalog of 
such records as would be ready for shipment on or about February, 
1902. The six records mentioned in the circular letter to the 
jobbers were shipped from our factory under date of January 
13th, 1902, as the circular letter indicated. 

20 =Q.4. Can you produce a copy of the printed circular mailed 
to the trade on January 13th, 1902? A. I can and do, 

‘ Q.§. Please read on the record from this circular such por- 
tions thereof as relate to the molded records. 

A, “Tue Hicu Sreep Harp Wax Movutpep Epison REcorps 
are made of an entirely new composition, much harder than the 
ordinary wax Record. They may be handled without fear of 
spoiling the surface with finger marks; they are not, however, 

* indestructible. Their speed is 160 revolutions, higher than ever 
before successfully attempted on Standard size Records. To re- | 
30 produce them perfectly, it is absolutely necessary that a Phono» 
graph should run at the same speed, that is, 160 revolutions per 
minute and no more; the variation of a few revolutions making 
a vast difference in the reproduction. These Records are made 
from a permanent MASTER, and no care or expense is spared to 
make it perfect; consequently, all Edison Records made from this 
MASTER are exactly alike, and are all exact copies of the PERFECT 
MasTER for loudness,-clearness, naturalness and depth of cut. 
Flaws and imperfections are a thing of the past.” 
Q.6. Can you state whether or not these molded records were 
40 sold to jobbers and dealers in the United States on the date you 
have referred to? 

A. Yes, orders for these molded records were filled from job- 
bers or dealers in the United States on or about February rst, 

; 1902, and since that date such records haye been sold in enormous j 
quantities. 
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~ Q. 7. When did you hear of the announcement by the Columbia 

Phonograph Company of its intention to sell molded records? 

A, My attention was first called to the fact that the Columbia 

Company intended to put a molded record on the market some 

time after the National Phonograph Company began to market 

its molded records. My attention was first called to a circular 
’ issued by the Columbia Company under date of February 5th, 
1902, in which their molded record was announced, and in which 

; it was said that: 

“Columbia records can be shaved, if desired, and the 
blank recorded upon. This is true of no other new 
record upon the market.” 

Q.8. Having reference to the molded records which were first 
put on the market by the National Phonograph Company on or 
about February 1st, 1902, can you state who invented the com- 
position from which such records were made? 

A, Ihave always understood that the composition was invented 
| by Mr. Jonas W. Aylsworth. 

{ Q.9. Did you have anything to do with the ordering of the 
4 materials for this composition ? 20 

A. Yes, many of the orders for the material passed under my 
direct supervision and were approved by me. 

Q. 10. Can you state what materials were purchased for making 
the composition and in what amounts such materials were ob- 
tained? F 

A. We purchased enormous quantities (in the aggregate many 
thousand pounds per month) of stearic acid, ceresin, sal-soda, 
caustic soda, aluminum and carnauba wax. The purchase of these | 
materials commenced sometime before February, 1902, when the 

H Company was engaged in laying up a stock of records for sale. 30 
H Counsel for Defendant objects to answer to Q. 3 as 
not responsive; to Q. 6 as incompetent, since it does not 
appear whether or not the records which were sold to 
dealers, as testified to in said answer, were “molded 
records,” and also because it does not appear how the 
same were molded or of what composition and the said 
answer is therefore further objected to as being irre- 
levant, immaterial and incompetent; to answer to Q. 8 
v as incompetent and as being hearsay, and to answer to 
} Q. 10 as incompetent since it does not appear for what 40 
purpose the ingredients were purchased. 

Defendant's counsel declines to cross-examine. 

Counsel for Complainant gives notice of the close of his rebuttal 
proofs. 
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| (Filed July 31, 1907.) 
Proressor STILLMAN’s LABORATORY, 
Ss INSTITUTE, 

ho | Horoxen, N, J., March 13, 1907. 

; Met pursuant to adjournment. 

1 THOMAS B. STILLMAN, a witness called on behalf of 

complainant having been first duly sworn testified as follows. 

i | 1o = DIRECT EXAMINATION by Mr. Dyer: 

| {| Q. 1. Please give your name, age, residence and occupation, 
™ 1h al. My name is Thomas B. Stillman, my age 55. [ reside at 

i} 





Hoboken, N. J. and am Professor of Chemis 
tute, Hoboken, N. J. 

Q. 2. What experience have you had. in chemical matters quali- 
fying you to testify as an expert in suits based upon patents 
involving chemical considerations ? 

A, T have acted as chemical expert in patent cases for the last 
25 years. I graduated from Rutgers college in 1873, taking the 

20 Chemical course and then taught chemistry for two years at 
Stevens Institute during 1874 and 1875: then [ studied under 
Professor Fresenius at Wiesbaden, Germany, in chemical re- 
search for one year. -In 1881, I became instructor of chemistry 
at Stevens Institute, at the same time retaining a laboratory for 
chemical practice at 4o Broadway, New York City, between the 
years 1877 and 1895. Tam a member of the \merican Society 
of Mining Engineers, the \merican Chemical Society, the French 
Chemical Society, Ps 

H of Berlin, Germany, the International Society for testing ma- 

i | 30 terials, Zurich, Switzerland, the American Electro-Chemical, So- 

4 | ciety, etc. In 1881 I was appointed Instructor in .Analytical 

i 

i 


Stevens Insti- 

















France, the German Chemical Society 





| Chemistry at Stevens Institute and in 1886 T was appointed 
Professor of Analytical Chemistry at Stevens, which position | 
ii hold at the present day. During this period my work has heen 
largely chemical work for yarious industries in the country, the 
5 || examination of the chemical portions of patents, giving expert 





i evidence as to the same, etc. 
a | Q. 3. Have you read and do you understand the patent of 
‘Aylsworth for composition for making duplicate phonograph 
{ 40 records dated February rath, 1903, No, 782.373. being the 
. [have and do. 
with the composition and analysis 











patent in suit hereiv 
Q. 4. Are you familia 
carnauba wax? A. I am. 
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Q. 5. The patentee states that carnauba wax consists “of a 
mixture or combination of the higher fatty acids and alcohols” 
(page 2, lines 81 and 82). Is this a correct definition of carnauba 
wax, in general language? 4. It is. 
: O. 6. The patent in suit refers to the manufacture of a metallic 
Ler, soap composition with free stearic acid and describes the addition 
to the same of carnauba wax; it says “When the carnauba wax 
is added to the soap mixture the temperature of the mass is 





Hadi oat 

[wiwss raised to about 450 degrees F. and maintained until all foaming 
ceases, which usually takes about five hours. By thus subjecting 10 

tinite the mixture to a relatively high heat, a combination is effected - 


between the alcohols of the carnauba wax and the excessive 
stearic acid present in the metallic soap composition, forming a 
hard wax like compound ester, which gives to the composition 
many of its desirable characteristics,” so far as the chemical 
reaction is concerned, namely, the reaction between excessive 
stearic acid present in the metallic soap composition and the 
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the Inet alcohols of carnauba wax, is the patent correct in this respect? 
ing the A, It is. ; 
at Q. 7. Professor Holton and Professor Munroe, who have testi- 20 





rae fied for the defendant herein state that as a fact the percentage of 
free myricyl alcohol in carnauba wax, is very small. Do you 
regard their views as correct in this respect? : 
wy fiw -l. I do not, no sir. 
on te Q.8. Can you refer to the literature of the art on the question 
dass of the amount of free myrieyl alcohol in carnauba wax and state 
whit previous investigators ¢ found in this respect? 

el. The investigations hy H. Sturcke concerning the chemical 
ingredients of carnauba wax show very complete and thorough 
mination of this subject. The work performed by him is one 30 ‘ 
of tedious investigation and of great thoroughness. He states 
that he has demonstrated by his own determinations that free 












es 








tty fed wrieyl alcohol in considerable quantities is contained in car- 
> fae nauba wax. 

This article of Sturcke’s is from Liebig’s Annalen der Chemie, 
expert vol. 225, pp. 283 and 314, and was written in 1884. 

In this very elaborate paper Sturcke refers to the previous in- 
ent at vestigation of Story-Maskylene who found that there was about 
aera 30 of free myricyl alcohol in carnauba wax and Sturcke 

contirms this result. 40 

[tind in a book entitled “The Analysis of Oils and Allied Sub- 

sient stances” by A. C, Wright (London, 1903) at page 29, a state- 
| ment as follows: 
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“Carnauba wax is mainly composed of myricyl cero- 
; tate; it also contains free ceryl and myricyl alcohols, 
1 " which must be present in considerable quantity, judging 
! by the large acetyl value found by Lewkowitsch.” 
| In, “Commercial Organic Analysis” by Alfred H. Allen (Phila- 
4 delphia, 1889) vol. 2, part 1, pp. 228, I find the following state- 
{ 
| 








ment: 
“Carnauba wax has a very complex composition. It 
consists of a mixture of higher fatty acids and alcohols 
10 together with the esters of these bodies. The free 
z myricyl alcohol, and that obtained by saponifying the 
} ‘ myricyl cerotate, together amount to 45% of the 
entire wax.” 

I observe that Professor Holton, defendant's expert, bases his 
opinion principally upon a book entitled “Chemical Technology 
and Analysis of Oils, Fats and Waxes” by Dr. J. Lewkowitsch 
(London 1904) which states that 
{ “Carnauba wax consists chiefly of myricyl cerotate 
and a small quantity of free cerotic acid and myricyl 
| 20 alcohol. The latter is easily removable by cold ethyl 

alcohol.” 

This statement by Dr. Lewkowitsch is erroneous in two re- 
spects. In the first-place carnauba wax contains large quantities 
| of free myricyl alcohol and in the second place myricyl alcohol is 
almost entirely insoluble in cold ethyl alcohol. The very slight 














solubility of myricyl alcohol in cold ethyl alcohol is confirmed 
by Sturcke who in the article to which I have just previously 
referred “Myricyl alcohol is only very slightly soluble in cold 
ethyl alcohol.” This fact is also confirmed by one of the very 

30 latest works on this subject, namely by Gustave Hester. in his 
work “Technologie der Fette und Ole” (Berlin 1906) page 63. 
where he states that myricyl alcohol is almost entirely insoluble in 
cold ethyl alcohol. 

I have further confirmed this fact by my own investigations. 
| Dr. Lewkowitseh is considered one of the best authorities on 
the analysis of oil, fat and waxes, but in getting up a book of 
this character, with his large private practice, he must make 
some statements, either by reason of haste or by depending upon 
| assistants, who probably compiled the work with him, which are 
| 40 net absolutely correct. 

Q.9. In the book by A. C. Wright, referred to in the above 
answer you quote a statement in which reference is made to the 
“large acetyl value” of carnauba wax found by Lewkowitsch; 
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what was this acetyl value and what bearing if any has that fact 
on the amount of free myricy] alcohol present in carnauba wax? 

A. The acetyl value as determined by Lewkowitsch was 55.24, 
and this value appears on the same page as the statement by 
Lewkowitsch which I above quoted relating to the “small quan- 
tities of free cerotic acid and free myricyl alcohol.” This figure 
of the acteyl value, as determined by Lewkowitsch, shows that 
free myricyl, or other alcohol, must be present in considerable 
quantities. . M 

Q. 10. Have you read the deposition of Prof. Holton taken in 
this case? A. Yes, 

Q. 11. Prof. Holton denies the correctness of the chemical 
theories set forth in the patent and asserts that if there is any 
reaction between the free stearic acid and the free alcohol, or 
alcohols, or of the carnauba wax to form a compound ether, the 
amount of compound ester thus formed would be so small as to 
he negligible. Do you regard Prof. Holton’s view in this respect 
as sound? “4. I do not. 

Q. 12. Have you made any experiments to determine the cor- 
rectness of the chemical reaction set forth in the patent? 

a. Yes, sir. 

Q. 13. When did you make these experiments? 

<i, Between the dates of February 28, 1907 and March 12, 
1907. 

Q.14. W 
strated ? 

aA, These experiments were undertaken to show that a chemical 
reaction takes place as specitied in the patent when carnauba wax 
is added to the soap mixture and heated to 450 degrees F. The 
chemical reaction which takes place is indicated by frothing for 
a number of hours of the materials heated at this temperature. 
To determine whether this was a chemical reaction and not a 
phys 
nauba wax used in these experiments was purchased from Smith 
& Nicholls, 48 South street, New York City; the stearic acid, the 
caustic soda, the sodium carbonate crystallized, the ceresin and 
the sheet aluminum were all of first grade materials as sold in 
the market. 

A batch of hard regular wax, that is the composition described 
in the specification of the Patent No, 782.375, on page 2, lines 
27 to 78, was prepared to be used as a stock material for experi- 
ments. The object of thus making stock material was to gain in 
uniformity of product, and convenience. The mixture was com- 





1 you briefly explain what these experiments demon- 











ical one, the following experiments were made: The car- 
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| 
} 
3 
4 
i posed as follows: 2,coo grammes of stearic acid; 430 grammes 
crystallized carbonate of sodium; 20 grammes caustic soda; 7.72 
ao grammes of aluminum, 1668 grammes of water, being the exact | 
proportions specified in the patent. The stearic acid used was 
i purchased from the Century company of New York and con- 
tained about 50% of palmitic acid and 24% of oleic acid. The 
i stearic acid was first melted and heated to about 350 degrees I’, 
| and then filtered through heavy cloth; the carnauba wax was 
melted over water, washed a couple of times with boiling water 
10 and then allowed to solidify; this was then remelted and filtered 
and heated to about 450 degrees F, until all frothing stopped, 
which took about 20 minutes. The alumnium was dissolved in 
water containing carbonate of soda and caustic soda, by heating, 
and this was then filtered. The stearic acid was heated to 250 
degrees F, and then the alkaline solution of aluminum slowly | 
run in. The temperature was gradually raised to 350 degrees I’. 
and when the soap formed was all melted and the violent froth- 
ing had stopped the temperature was raised to 450 degrees F., 
for one hour. The frothing had practically ceased. This soap 
20 was then allowed to cool. 











I. 


Experiment to Determine the Amount of Water Vapor Given 
off during the Reaction of Carnauba War. 





cc, were immersed in a 





Three distilling flasks of about 
bath of molten stearic acid soap. These flas 
following: 

Flask No. 1 contained 30 grammes of hard regular wax, i. ¢. 

30 metallic soap, made as above described. ‘This had been previously 
heated to 450 degrees F. until no further action was seen. 

Flask No. 2 contained thirty grammes of carnauba wax whieh 
had also been previously heated to 450 degrees F. 

Flask No. 3 contained 30 grammes of hard regular wax, the 
same as the sample in Flask No. 1, and also contained thirty 


contained the 








grammes of carnauba wax the same as the sample in flask No. 2; 
these were mixed in the flask. 7 

A plug of glass wool was placed in the stem of each distilling 

flask to catch any fumes of stearic acid. A stream of nitrogen 

4o gas was passed over a red hot copper coil to remove any pc sible 

oxygen present, and then dried by passing through a calcium 

chloride tube; after passing the calcium chloride tube the nitro- 

gen gas was passed into the three flasks, containing the molten 
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material, by separate glass tubes. These flasks were securely 
stoppered. The gas then passed into test tubes each with a side 
neck, the tubes being filled with glass wool and immersed in 
boiling water. This was to remove any stearic acid fumes. The 
gas then entered weighed calcium chloride tubes which absorbed 
the moisture to be determined. The calcium chloride in these 
tubes was protected from absorption of moisture from the air 
by being connected with small glass tubes dipping in under strong 
sulphuric acid. The nitrogen gas was passed through the ap- 
paratus, displacing the air and all moisture therein, the flasks 
in the bath being maintained at a temperature of 280 to 300 
degrees F. That was continued about two hours. At this mo- 
ment the three calcium chloride tubes were weighed and again 
were replaced in position. The heat was then maintained for 
45 minutes at from 280 to 300 degrees F. and the tubes again 
weighed. For three hours the temperature in the bath was main- 
tained at from 430 to 440 degrees F. and the tubes were then 
again weighed. The heating was continued for two hours and 
twenty minutes further, the temperature being between 430 and 
446 degrees F. and the caleium chloride tubes were then again 
weighed. After a final heating of three hours at a temperature 
of about 440 degrees F. the tubes were again Weighed and the 
zmount of moisture determined. 

The amount of moisture obtained from the contents of flask 
No. 1 (the soap composition alone) ; was .0704 grams. 

From flask No. 2 (containing carnauba wax alone) the amount 
of water obtained was . 

From flask No. 3 (containing the mixture of the metallic soap 
composition and carnauba wax) the amount of water obtained 
was .4095. 

This experiment shows that in the case of metallic soap and 
carnanba wax, when heated alone, the total amount of water 
evolved was enormously less than was evolyed when the metallic 
soap and carnauba wax were heated together, This would in- 
dicate an ester reaction showing a reaction taking place between 
the free mericyl or other alcohol and free stearic acid to form 
an ester, or compound ether. as stated in the patent. 

Where I speak of stearic acid, of course I have reference to a 

















mixture of stearic acid and palmitic acid. 

I regard this experiment as a demonstration of this fact. In 
the case of the combination of the metallic soap and carnauba 
wax about two and one-half times as much water was evolved as 
the combined water evolved from the separate metallic soap and 
the separate carnauba wax. 

















30 


4° 


Raymond R. Wile 
Research Library 


| 
tl 








440 COMPLAINANT'S REBUTTAL PROOFS. 





One gram of water corresponds to 2 gramms of myricyl 
alcohol ; thus, the water obtained from flask No. 3 (the mixture 
of metallic soap and carnauba wax) and weighing .4095 grams, 
would correspond to 10.35 gramms of myricyl alcohol. If now, 
we subtract the amount of water evolved from flask No. 1 and 
from flask No. 2, from that obtained from flask No. 3, so as tu 
get the water which cannot be due to anything except the fur- 
mation of ester, we secure an amount of .2501 gramms of water. 
This corresponds to 6.3 gramms of myricyl alcohol, which is 

10 equivalent to 21% of the carnauba wax used in flask No. 3. 

It must be understood that in these calculations I am giving 
the least possible amount of free myricyl alcohol present in the 
carnauba wax ; the true amount may be very much larger for the 
reason that the operation may not have been entirely completed. 








2. 


Experiment to Determine the Amount of Free Stearic Acid 
Necessary to Form the Ester Reaction. 


ao —_ Three portions were taken, as follows: 
1. Hard regular i, ec. metallic soap composition, 5.10 gramms. 
2. Carnauba wax, previously washed and melted at 450 de 
grees F. and filtered, 1.05 gramms. The above being the pro- 
portion of the patent. 
3. Hard regular (metallic soap composition), 3.10 gramms. 
Carnauba wax, 1.05 gramms. 
In No. 3 the two were added together: in No. 1 there was 
soap alone; in No, 2 there was carnauba wax alone and in No. 3 
there was a mixture of soap and carnauba wa» 
30 ~=—- These three samples were put in test tubes with side tube out- 
lets, No. 1 being placed in the first tube, No. 2, in the second 
tube and the mixture, No. 3. in the third tube; the top of each 
tube was closed with a rubber stopper. These test tubes were 
connected te potash absorbent bulbs filled with alcohol: glis= 
wool was placed in the tubes above the substance and also in the 
side outlet tubes. Then these tubes were heated together in the 
wax bath for three hours and the temperature maintained at 450 
degrees F. 
The resulting wax cakes were placed in separate Erlenmeyer 
30 cc. of alcohol, in 3 














4o flasks and each dissolved in a total of 
portions of about 50 c.c. for each case, boiling each time with the 
alcohol for one-half hour. These solutions were decanted from 
the small insoluble residue. This residue in each case was dis- 
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ie solved in 10 c.c. of hot benzol and each added to the alcohol 
solutions. These were then titrated with a 0.191 normal, that 
Re is approximately one-fifth normal soda solution, with the fol- 
. lowing results: ° 
1 No. 1 required 46.35 ¢. c. of the soda solution. 
* No, 2 required 1.05 c. c. of the soda solution, . 


No. 3 required 42.45 ¢. c. of the soda solution. 

¢ No, 1 and 2 together required 47.40 of the soda solution. 

Deducting No, 3 from No. 1 and No. 2 we obtain 5.05 ¢. c. 
of soda solution corresponding to .434 gramms of myricyl alco- 10 
ra hol, or 41.3 per cent. of myricyl alcohol in the carnauba wax used 
in sample No. 3. 

This experiment shows that when the metallic soap and car- 

1 nauba wax were mixed together there was a disappearance of 
stearic acid which combined with myricyl alcohol to produce the 
compound ester as stated in the patent; and the amount of 

~ stearic acid so found to have disappeared would correspond to 

if 41.3 of myricyl alcohol, 

Q. 15. Lewkowitsch and the other investigators of carnauba 
wax, as well as the text writers seem to be united in the statement 20 
that the acetyl value of carnauba wax is 4. From this acetyl 
value can you determine what the percentage of free myricyl 
alcohol in carnauba wax is? 

A. Yes, it amounts to 43.3 per cent. This is assuming that 
the only free aleohol is myricy] alcohol; there are other free 
alcohols in carnauba sax so that this percentage would be mod- 
ified to a slight extent. Of courst it must also be understood 
that individual samples might vary more or less as is always the 
case with crude organic products. 

Q. 16. From Dr, Sturcke’s paper on carnauka wax is there 
icf sufficient data given from which you can calculate the amount 30 

of free myricyl or other alcohol as determined by him? 

~ A. Yes, the amount being about 48%. 

Q.17. It appears that in experiment No. 1 made by you the 
percentage of myricyl alcohol in the carnauba wax was in the 
neighborhood of 21% and that in experiment No, 2 the per- 
centage was in the neighborhood of 41% ; how do you explain 
the difference in these results ? 

gl A. The difference noted is in accordance with the well known 

. law of mass action which governs the formation of esters. In 
this instance this law would require that the proportion of myricyl go 
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m alcohol combining with the acid would increase as the excess of 

o stearic acid increased; so that in experiment No. 2, where the 
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excess of staric acid is very large the proportion of myricyl aleo- 
hol entering into the reaction would be very much larger in this 
case. 

Experiment No. 1 was designed to determine the presence 
of myricyl alcohol in considerable amounts, and to determine 
whether there was an ester reaction, and Experiment No. 2 wa 
designed particularly to determine the proportion of myricyl 
alcohol. I think I have already stated this in connection with 
experiment No. 1. E 

Q. 18. With the preferred formula of the patent in suit it ap- 
pears that the amount of carnauba wax used is considerabl 
smaller than the proportion adopteed by you in experiment N 
1. Would this fact in any way alter the result obtained in e 
periment No. 1, or, in other words, if in that experiment you 
had used the same relative proportions of carnauba wax and 
stearic acid that are set forth in the patent would the same sub- 
stantial results have been reached? 

A. If the exact proportions of the patent had been used the 
ester would not only have been more quickly formed, but the 
proportion of myricyl alcohol entereing the reaction would have 
been larger. 

This experiment No. 1 as I have already stated, was designed 
solely for the purpose of, determining the ester reaction and 
imum amount of ester. -\s 

















was not designed to produce the may 
a matter of fact the result was not as favorable so far as obtin- 





ing an estimate of the quantitive amount of myricyl aleohol. a= 
it would have been if the proportions of the patent had leen 
observed. Since it was the object of this experiment No. | 
to determine the ester reaction, the maximum effect with the 
minimum quantity of material, was produced by using only a 
slight excess of free stearic acid, 

Q. 19. I would Tike to have your opinion on another matter. 
Assuming a very complex organic material like the metallic soap 
ler it 


1 
1) 





composition we are here dealing with, would you coi 
obvious that carnauba wax wonld be miscible or soluble in sie 
a soap composition without making experiments to determine 
that fact? 

A. Without having experimented relative to its solubility | 
would say not. 

Q: 20, Would the fact that carnauba was 
ed with ozocerite lead you te suppose that carnauba wis 





had previously heen 





n 
would be miscible with the metallic soap composition. 
A. As ozocerite and metallic soap are entirely different in 
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their constitutions, it would naturally follow that it would not. 
It is practically impossible to reason that because a certain result 
is present with one material it would follow in another. For in- 
stance as a very simple illustration, alechol and water are miscible 
and alcohol and ether are miscible; it might be supposed there- 
fore that water and ether would be miscible when as a matter of 
fact they are not miscible. 

Counsel for complainant offers to counsel for de- 
fendant, for purposes of cross-examination, a trans- 
lation of the article by Dr. H. Sturcke and referred to 
by Prof. Stillman, as. well as the original article in Ger- 
man; the several text books referred to by the witness 
and the notes of the witness as kept under his direction 
during the experiments referred to. 

Adjourned until Saturday March 16, 1907, at 10:30 o'clock 
A. M. at the office of Prof. Stillman, at Stevens Institute Ho- 
boken, N. J. 





Stevens Institute, Hopoxen, N. J. 
Sarcrpay, March 16, 1907. 

Met pursuant to adjournment. 

Counsel present as before. - 

Counsel for complainant offers in evidence certified copy of 
the File Wrapper of the A\ylsworth patent in suit and the same 
is marked “Complainant's Exhibit File Wrapper, Patent in suit. 

THOMAS B. STILLMAN resumes the stand. 

CROSS-EXAMINATION, by Mr, Massre: 

+Q, 21. Referring to your experiment No.-1 please name the 
ingredients or separate compounds that were present in experi- 
ment No. 1. A. It was the soap composition. 

+Q. 22. Please name and define the compounds that were pres- 
ent in that soap composition as you call it. 

al. Stearate of soda, stearate af alumi 
and palmitic acid, possibly a small amount of palmitates and 
oleates of soda and aluminum. 

+Q. 23. Is that all? 

A, That is practically the composition, yes, sir. 
QO. 24. You have not added any ceresin or other hydrate car- 
bon in forming what you designate a soap composition? 

a. There is nothing else in there. 

+Q, 25. For what purpose did you obtain the ceresin named 
towards the close of the first paragraph of your answer to Q. 14? 











and free stearic acid, 
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A. That was purchased to make other experiments which we 
did not consider it necessary to make. 

+Q. 26. You have named six or possibly eight bodies present 
in what you call a soap composition; which of these bodies are of 
an acid nature, if any; which are of an alkaline nature, if any, and 
which are neutral and please state the amount of acidity and 
of alkalinity of each of the first two classes inquired of, 

A, The acids are stearic, palmitic and a small amount possibly 
of oleic acid and the stearate of alumina is slightly acid; stearate 
of soda is alkaline; the palmitate of soda is also alkaline. 

*Q.27. That seems to add two more ingredients; the next 
part of the question is what is the amount of acid—of the acids 
enumerated by you in the proper proportions in which the same 
are present in your soap composition in Flask No. 1. 

A, That was not determined. 

+Q. 28. Nor did you determine the amount of alkalinity of the 
alkaline bodies in that composition? A. No, sir. 

+Q. 29. Is it a fact in chemistry that a given substance may 
possess the properties of an acid with respect to a given substance 
and the properties of an alkali with respect to another substance? 

A. It is so, yes, sir. 

+Q. 30. Is that true of any of the bodies that you have named 
as being present in your soap composition ? 

A. I think aluminum is classed in that position. 

+Q. 31. I meant to ask, was any of the bodies which is found 
in your flask No. 1 of that dual nature? I do not understand that 
aluminum as such is there present, but only the compounds of 
aluminum. 4. Yes. 

+Q. 32. Is there any body present in the soap composition 
which would be an acid with regard to some substance and 
alkaline with regard to others? 

A. There is an excess of stearic acid, which is faintly acid, 
there is also sodium carbonate which acts alkaline. 

+Q. 33. Is there any sodium carbonate present as such in the 
soap composition that you put into Flask No. 1 in your first 
experiment? A. There is not, no, sir. 

+Q. 34. What I am trying to find out is this——is there present 
in your soap composition any définite compound (I do not mean 
any element which has already entered into a compound) which 
has the property referred to of being acid in some relations and 
alkaline in other relations. 

A. I have not tested this compound to determine that. 

xQ. 35. You have named as present in your soap composition 
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ich we } the following bodies, namely, stearic acid, palmitic acid, oleic acid, 
| stearate of alumina, stearate of soda, palmitate of soda, palmitate 
present } of aluminum, oleate of soda and oleate of aluminum, although 
are of you indicate that some of these bodies may not be present or may 
ww, and + be present in only small quantities. My question now is, is it a 
ty itd fact that you cannot tell from your knowledge of chemistry and 
from special examination whether or not any one of the bodies 
ossibly which I have just mentioned po: es the property of being acid 
tearate in some relations and alkaline in other relations? 
A. It would require analysis. ro 
¢ West +Q. 36. I understand that according to your views the purified 
e acids carnauba wax in your flask No. 2 consisted of myricyl cerotate 
p same and free myricyl alcohol and perhaps some other alcohols, and 
possibly one or two other bodies in faint traces; is that sub- 
stantially correct? A. That is correct, yes, sir. 
of the +«Q. 37. What is myricyl cerotate, that is, can you describe its 
physical properties, its color, consistency, etc. ? 
e may Al. Myricyl cerotate is a wax like body which is the principal 
stance 1 constituent of carnauba wax; it clarifies to a white wax-like sub- 
tance? stance and its reactions are largely similar to that of carnauba 49 
itself of which it is a large component. 
nauned *Q. 38. Is myricyl cerotate found elsewhere than in carnauba 


wax? A. Yes; for instance, in bees wax, > 
+Q. 39. Did your experiments show conclusively and exclu-  , 








found sively that there was no reaction whatever in Flask No. 3 except * 
od that and solely for the reaction between the free myricyl alcohol and 
uls of the free stearic acid. I will add to the question by stating that 

id under “Myricyl alcohol” you may include any other free alcohol 
sition in the carnauba wax and under the name “free stearic acid” you 
e and may include the palmitic and oleic acid. 30 


A. The test in Flask No. 3 in experiment No. 1 was designed 
to show that the reaction does take place between the stearic acid 
and the free myricyl alcohol to form water; that water is de- 








in the veloped to form an ester. Other reactions can possibly take place 
r tivst in minute amount. 

{ xQ. 41. I meant the question to apply to both of your experi- 
resent ments and I understand, of course, your testimony to be that in 
mean each of your two experiments the reactions between the alcohol 
which , and the stearic acid did take place: what I now ask is, do your 
s and » two experiments both together exclude the possibility or prob- 40 


ability that some other reaction may have taken place as between 
other bodies? 


sition A. Taking these two experiments, No. 1 and No. 2, the results 
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; show that any other formation that takes place must be very 

| diminutive in amount if at all. ‘ 

*Q. 42. What is an ester? 

| A. An ester is a combination of an organic acid with an 

i alcohol. 

~ +«Q. 43. The Aylsworth patent in suit speaks of a compound 


wax-like ether and of a wax like compound ether; do you by 
these terms understand the patentee to indicate what chemists 
call “esters”? 4. I do, yes sir, 
i ro *Q. 44. _ Is myricyl cerotate an ester, that is, is it a combination 
™ of an organic acid with an alcohol? A. It is. 
*Q.45. With respect to the specific ester, myricyl cerotate, 
can this body be broken up by heat alone? 
A. It has not been broken up by heat alone at any of the tem- 
peratures at which we have experimented, 
+Q. 46, So far as you know, can this body, myricyl cerotate, 
be broken up by heat in the presence of some other body or 
bodies ? 
A. Our experiments have shown that it does not break up by F 
ao heating. 
+Q.47. How did your experiments show that the myricy] 
Yr, cerotate was not broken up under the treatments to which you 
subjected the substances you were examining in connection with | 
this suit? 
| * A. The determination of the amount of myricyl alcohol used 
up would show that the ester remained undecomposed because in 
titrating with a very dilute solution of caustic soda the ester was * 
not attacked, but only the free acids. 

+Q. 48. Did any of the free myricyl alcohol unite with the 
stearate of aluminum, which I understand was slightly acid. 

A, The stearate of aluminum was present in exceedingly 
small amounts; the action that takes place there is that the my- 
ricyl alcohol unites with the stearic acid and forms an ester. 

+0. 49. Does all of the aluminum put into the composition in 
order to produce the substance you call the soap composition, 

4 | enter into the stearate of alumina, or only a part of the aluminum. 

A. The aluminum is dissolved by the soda and forms alumi- 
nate of soda; all of the aluminum is combined with the soda, If 
there is any aluminate of soda in the stearate of alumina it is a 


a ioe 





30 


go very small amount. 
4Q. 50. Then aluminate of soda is another body present in 


your soap composition ? 
A, That aluminate of soda when formed, is converted into 


soap and does not exist as aluminate of soda by itself. 
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+Q. 51. I understand that in making your socalled soap com- 
ion you first dissolved aluminum in the soda lye and thereby 
you had aluminate of soda, and that subsequently when this lye 
was added to the stearic acid, the aluminate ‘of soda was trans- 
formed into something else and ceased to exist as aluminate of 
soda, is that correct? 4. I did not say so. 

A. I did not say so, 
52. Please state what bocies are present in your soap com- 
ion containing aluminum, what has become of the aluminum 
that was originally put into the mixture. 

A, The aluminum, as stated before, is taken up by the soda 
to form aluminate of soda. 











A, By itself; it forms a soap composition with stearic acid. 

xQ. 54. Is that soap composition a definite chemical compound 
and has it a definite chemical name and a formula? 

A, IT have never analyzed it, so I cannot give you the chem- 
ical formula for it. 


+Q. 55. What is the chemical name for that body? 

A. It is a mixture of compounds and has no chemical name. 

+Q. 56. It is a mixture: by that you mean it is not a definite 
chemical body? ‘ 

A. It is a mixture of aluminate of soda and stearic acid, form- 
ing a soap. 

*Q.57. Then aluminate of soda is present in your socalled 
soap composition, but it is present mixed up intimately with the 
stearic acid in forming the soap. 

A. It forms a soap with the stearic acid, That is to say, 
the stearic acid combines to form stearate, but if you allow fifty 
per cent. of the stearic acid to be palmitic acid, there will be pal- 
mitate of almminum. When I speak of stearic acid, I mean the 
commercial product which generally contains, as I stated in a 
previous answer, about forty eight or fifty per cent of palmitic 
acid. 

+Q. 58. Will 
understand it, what is meant by 
in experiment No. 2? 

A, Of course I could refer you to any number of text books 
which would cover this question and a neophyte in chemistry 
with a few months experience could explain the term. It is 
simply that a certain amount of acid is introduced into a cer- 
tain amount of alkali, until a neutral point is reached, and one 











‘ou then explain briefly, so that a layman can 
titration” as employed by you 
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is saturated by the other. For instance, suppose you have a 
certain solution containing caustic soda, I would take a solution 
of standard acid and run it into that caustic soda solution until 
I found that the acid solution had neutralized the soda solution, 
by an indicator such as a litmus solution whereby the blue color 
of the litmus imparted to the soda solution is neutralized by the 
acid run into that solution; then, knowing the strength of the 
acid solution, we can calculate the percentage of soda in the soda 
solution; or vice versa, if you have an acid solution its acidity 
may be determined by a standard alkaline solution, 

+Q. 59. Please refer to the latter part of your answer to Q. 14, 
dealing with the second experiment, the paragraph beginning 
“Deducting No. 3 from No. 1 and No, 2” ete.; is this the method 
by which you were there figuring, namely, the mixture in No. 
3 requires 5.05 c. c, less of the soda solution indicating the pre: 
ence in that mixture of a correspondingly smaller amount of the 
acid than is present in No. 1 and No, 2 added together, that you 
take the number of parts of free stearic acid that would combine 
with 5.05 c. c. of the soda solution, which for convenience I 
will call x parts of stearic acid, and that assuming the stearic 
acid is combined with the free (myricyl) alcohol, you know how 
many parts of myricyl alcohol would combine with a given num- 
ber of parts of free stearic acid; and from the data you figure 
that .434 gramms of myricyl alcohol would combine with the 
quantity of stearic acid which I have called .; is this the way 
you figure out on that point? A. Yes. 

+Q. 60. In the answer in noting the amount of moisture finally 
obtained from the three flasks in experiment No. 1, vou say “1 
gramm of water corresponds to 25.02 gramms of myricyl alco- 
hol” ete. Please explain exactly what this means? 

A. This means that by taking the molecular weight of the water 
we calculate it into the myricyl alcohol, which 1 gramm of water, 
Tepresents. 

+Q. 61. That is, if we assume a reaction in which myricyl 
alcohol combines with stearic acid to form the ester, and if we 
know the amount of the alcohol and the acid we will know the 
amount of water produced as a sort of by-product. So that. 
contrary-wise, if we can ascertain the amount of water produced 
we can figure back and tell how much alcohol had entered into 
the combination with the acid. A, Quite true. 

+Q. 62. Within what range of percentage did you say that free 
myricyl alcohol exists in carnauba wax after the same has been 
purified by washing and the other treatment described by you 
preliminary to our tests? 
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A, This has already been given in my testimony and the re- 
searches of Sturcke and Masyklene show those results, which are 
readily referred to. The experiments which I have made and 
testified to, show that in experiment No. 1 there was about 21% 
of myricyl alcohol and in experiment No. 2 which was much more 
accurate, there was about 41% of free myricyl alcohol. 

+Q. 63. Assuming for the purpose of the present discussion 
that there is, say 40% of free myricyl alcohol; please state what 
quantity of free myricyl alcohol is in the formula of the Ayls- 
worth patent in suit? 

A. With the preferred example of the inventor as stated in 
the patent and the preferred proportions mentioned therein there 
would be somewhat over eight pounds of free myricy] alcohol on 
the assumption stated by you. 

+Q. 64. How many pounds of free stearic acid will this quan- 
tity of free myricyl alcohol combine with? 

A. That is determined by the working out of the molecular 
formulz, the result being a little over five pounds of stearic acid, 
that is to say commercial stearic acid which contains about 50% 
of palmitic acid. i‘ 

+Q.65. Under the continuing assumption of the commercial 
purity of the carnauba wax, what percentage of fatty acids is 
there in the carnauba w: e 

A. The literature would explain that. 

+Q. 66, Can you without too much trouble give us the figure 
from the literature? 

aA. Without referring to the literature specifically I should say 
from one to three per cent. principally in the form of cerotic acid. 
I presume that where you refer to fatty acids you mean free fatty 
acids. 

«Q.67. Then the balance of canuba wax, about 60% is 
formed of esters composed of acids in combination with alcohols, 
is that correct? A. That is correct. 

xQ. 68. Are these esters acid or alkaline or neutral with re- 
gard to the substance which you used in your titrating ? 

_ d. These esters are neutral to the effect of a one-fifth normal 
soda solution and are not decomposed by the same. 

xQ. 69. In titrating the contents of flask No. 2 in experiment 
No. 2 you say there was required 1.05 ¢.c. of the soda solution: 
this soda solution combined with what body or bodies in the 
carnauba wax? 
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A. The soda solution being alkaline, of course combined with 
any free acid present in the wax, presumably the cerotic acid. 

+Q. 70. Presumably it did not combine to any extent with any 
of the free myricyl or other alcohols and did not combine to any 
extent with any of the myricyl cerotate, is that correct? 

A. That is correct. 

+Q.71. Assuming the free cerotic acid to be 2% (you have 
said it was from one to three) ; that the free (Myricyl) alcohol 
is forty, per cent. (to give round numbers, where you named 








forty-one per cent.) and that the balance or fifty-eight per cent. 
is myricyl cerotate; how much total acid is there altogether either 
fre¢ or in combination with myricy] alcohol. 

A. Assuming 40% of free myricyl alcohol, 58% of the ester 
and 2% of free cerotic acid, the composition of the wax would be 
31.6 combined alcohol, 
40 of free alcohol, making a total of 101.2%. 

*Q.72. What are the combining weights of myricyl alcohol 
and cerotic acid? 

A, The. combining weight of myricyl alcohol is 454.5, of 
cerotic acid it is 396.4. 

73- Assuming the correctness of the figures givén in your 
can you explain why some of the acids 
fail to enter in the combination, and some of the alkali in like 
manner is left out of the combination with the remaining per- 
centage of the free acid. 

. Please state in your question the percentages of the re- 





6 combined acid, 2 of free acid, and 











actions required. 

74. According to the figures given in the answer referred 
to, if I have taken them down correctly, there are 29.6 parts of 
the acid and there are 71.6 parts of the alcohol; it further appears 
that the cerotic acid and the myricyl alcohol are susceptible of 
combining together. What J want to know is, why does not 
all of the acid combine with the proper amount of alcohol instead 











of only 27.6 parts out of a total of 33.167 
al. As I did not make carnauba wax I cannot answer. 
+Q.75. It would seem to be the case that although the com- 
bining weights of cerotic acid and of myricyl alcohol are the 
figures given by you a few answers ago, yet that statement must 
be taken with the general qualification that all of the acids Will 
not enter into combination even though there be an excess of th 
alcohol present, but that some portion of the acids would remain 
uncombined ? 
A. You are well aware of the constitution of carnauba wax 
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- 
nbined with are you not, and that carnauba wax carries a small amount of 
ic acid. free cerotic acid and a large amount of myricyl alcohol and the 


ester of carnauba wax, and I think that answers your question. 
*Q.76. Defendant's counsel personally has no knowledge of 
carnauba wax, but his information is not that which is attributed 
~ in the answer of the witness. I understand your answer to mean 
' that you agree with the proposition, namely that although we can 
attribute to cerotic acid and myricyl alcohol respectively their 
theoretical combining weight, yet it must be with the qualifica- 
tion that all of the acid and all of the alcohol do not combine even 10 
if there be sufficient quantities present but there remains a por- 
tion of free alcohol and free acid left over in the actual wax, 
uncombined? A. That is right. 
+Q.77. Assuming this last statement to be correct then would 
it not seem to follow that we cannot safely and accurately deter- 
mine by calculation the total amount of either the cerotic acid or 
the myricyl alcohol in a given substance from knowing some- 
thing about one an the other of the two bodies, 
454.5, of 1 A. You must understand, in the tests I made in experiment . 
No, 1, that the reactions taking place are eliminated when you 20 
subtract the amount determined there in carnauba wax and in the 
soap mixture, against the mixtture which we used in No. 3. 
+Q.78. Can we understand that you emptoyed the same car- 
nauba wax throughout your experiments, that is after you had 
purified by boiling. ete.? A. Ye: 
+Q.79. Did you determine the “acid value” of this particular 
substanee after you had purified it, and if so what was its acid 
at, It was not determined. 
+Q.8o. Did you determine its saponification value and if so 
what is the figure? 30 
al, You must understand in the first place that this test was 
one to show whether the reactions take place as indicated in the 
patent, and to eliminate all sources of error we used the articles 
separately, and then’ combined, and heated them as stated in my 
testimony, se that the combinations might take place in them; 
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are earn before they were united, under the same conditions, we eliminated 
rol are the | all sources of error in regard to what combinations took place 
ementeinust and the results show that what took place in that mixture was 
nett scill according to the patent. Any hypothetical question which arises 
seess af the : on this subject in regard to reactions in the carnauba wax or in 4° 


the soap mixture. is entirely eliminated under the conditions 
under which the experiments were made and any extraneous mat- 
nauba_wax ter outside of that is irrelevant to the question. 
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us +Q. 81. So that you did not determine the sapanification value 
of the carnauba wax which you used? 
A. Not at all, it was not necessary. 
+Q. 82. Please tell us exactly how you got the following figures 
found near the close of your answer to Q. 14, namely: 
w . “No. 2. Required 1.05 c.c. of the soda solution.” 
A. That-was obtained by titration. 
+*Q. 83. Does this tell us anything as to the acid value of the 
i carnauba wax which you titrated ? 
to. A. The titration of the soda solution to that amount repre- 
w | sents saturation by an acid. 


+Q.84. Do the figures just quoted, namely that 1.05 gramms 
of carnauba wax, required 1.05 c.c. of soda solution, give any 
indication of the saponification value of that carnauba wax? 
A. It gives an indication of the saponification of the free acid. 
+*Q.85. Some answers back you gave the figures for the 
amount of acid and alcohol in the carnauba wax upon our assump- 
q tion as to the constituents of the lafter, namely, as follows: 
alcohol in combination, ............. 
20 ScoHOl EEE. ccowe sion ea aapeastnwow aa & 
acid in combination, 
acid ‘free, .. 
Is it possible for a chemist from these fi 
saponification value of the carnauba wax and if so can you give 
us the result of that calculation by the next session? d. Yes. 
+Q.86. And the same question and request as to the acid value 
of carnauba wax? A. Yes. 
¥ | +Q.87. Will you please state on the record the meaning of 
| - “acid value” and of “saponification value” ? 
304. Acid value is the number of miligrams of K.O.H. required 
to saponify one gramm of the wax. 
; Saponification value is the number of miligrams of K.O.H. 
5 s required to saponify one gramm of an oil or a wax. 
+Q. 38. Will you please at your convenience and before the 
Next session compare the figures given by you in this examina- 
tion, relating to carnauba wax, with those given by Lewkowitsch 
on page 873 of the second volume of his work which I now show 
you and state whether your figures correspond with his? 
A. It is not necessary, but I will do so. 
go xO, 89. Did you isolate the myricyl aleohol in any of your ex- 
periments made in connection with this case? 
A, No, sir, not as myricyl alcohol, but I did determine, the 
amount of moisture due to the decomposition taking place by 
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on value which an ester was formed and from the amount of water deter+ 
mined thereby, I calculated the amount of myricy! alcohol and 
acid used up to form the ester, under the conditions specified in 
g figures the patent. 
+Q.90. What if anything can you say with regard to the 
en ' properties of myricyl cerotate for the purpose of making molded 
H sound records. 
ie of the Objected to as immaterial, irrelevant and having no 
basis in the direct examination. The witness is called 
it_repre- purely as a chemical expert to testify regarding chemi- 10 
al cal reactions and not as an expert versed in the art of 
gramms - molding sound records. 
give any A, I qualified as a chemist and not as a phonographic expert 
‘ax? and know nothing whatever about phonographs. 
ree acid. In view of the objection and of the answer just given, 
foruthe defendant's counsel objects to direct question 19 and the ; 
assump- answer thereto as incompetent and notices a motion to 
strike the same out. 
fl b The same objection and notice are given as to ques- 
‘ tion 20 and the answer thereto. 20 
os 4Q. 91, Assuming that the literature had stated that there was 
a substantial amount of free myricyl alcohol in carnauba wax, 
ulate the would it be known to the chemist that the alcohol in the carnauba 
ott give wax could be caused to combine with free stearic acid? 
Yes, A, It would be a matter of investigation. 
cid value +Q. 92. Are we to understand from this that if a chemist were 
» told that carnauba was contains from 30 to 4o% of free myricyl 
ning of alcohol, he would not know without investigation whether he 
could produce an ester of that aleohol with free stearic acid? 
required A, It would require investigation, 30 i 
é 4#Q.93. It would seem that the experiments and deductions 
" K.QAT testified to by you amount to reasoning in a circle; for instance, 
we are to assume that esters have been produced because such 
efor and such results had been observed by you in the treatments de- 
exiuntinil- scribed, and then again, those results are accounted for as being 
owitseh due to the presumption that esters were produced, so that finally 
tow show we conclude that inasmuch as esters were produced there must 
2 ~ have been free myricyl alcohol present. If I am mistaken in this 
é view of it I wish you would correct my statements, 
your es- A. The production of water under the conditions described gg 


in the experiment, shows combination of stearic acid with myricyl 
alcohol and that the myricyl alcohol has not been taken from the 
ester but is the free myricyl alcohol; this is confirmed by the 
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titration in experiment No, 2 which shows that the amount of 
stearic acid used up in forming the ester corresponds to the for- 
mation of the ester required. 
+Q.94. Have you observed in Hefter’s work referred to in 
your direct examination any statetments as to the amount of 
myricy] alcohol in carnauba wax? 
A. That book states “Myricyl alcohol exists as palmitate in 4 
bees wax and further occurs in carnauba wax. 
+#Q.95. In your direct deposition you note that Lewkowitsch 
10 gives the “acetyl value” of carnauba wax; what does “acetyl 
value” mean? | 
A. The description of acetyl value is somewhat lengthty but I 
will give it. For instance, we will treat wax or oil with acetic 
acid anhydride; we heat for two hours, then we wash the product 
with water and separate out all the acetic acid from the com- 
pound. This compound is saponified with a measured quantity 
of standard potash solution, of which we use an excessive quan- 
tity, and then the excessive potash over and above that required, 
to titrate the material, is titrated together with the standard acid 
2o solution, with a normal acid. 
In other words, the acetyl value is the number of miligrams of 
K. O. H. required to saponify the acetic ester formed from one 
gram of substance, = 
This is fully explained in “Analysis of oils and allied sub- 
stances” by A. C. Wright, at page 82, which I have referred to in 
my direct examination, 
+Q.96. What factors determine whether or not a given wax or 
be oil shall have a high or low acetyl value? 
A. It depends on the amount of free alcohol. 
go -rQ.97. Then is it a law absolute and invariable that the 
greater the amount of free alcohol in such substances, the greater 
its acetyl value, and is there a definite ratio between the percent- . 
taal age of free aleohol of such substance and its acetyl value? 
A. Yes. 
+Q. 98. Will any kind of aleohol determine in this manner the 
acetyl value of the substance regardless of the nature of that 
alcohol ? 
A. Search the literature: there are many alcohols with which 



































ai I am not acquainted. 
j > 40 «0.99. So far as your own knowledge i concerned either B 
from literature or from your own investigations, will any aleve! 
in a wax or oil, provided the alcohol be “Free.” determine the 
acetyl value of that wax or oil? A. Generally speaking, yes. | 
™ i. ' 
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xQ. 100. Is it not a fact that in order for the free alcohol 
in a wax or oil to affect its actyl value, that alcohol must have 
certain radicals present, or in other words it must be certain 
forms of alcohol, and not any alcohol? A. Yes. 

+Q. 101, Are you positive that there is no other factor what- 
ever in causing the acetyl value, except the alcohol? 

A. I have already explained what the actyl value is and how 
obtained, and in a complex substance like carnauba wax, it is 
possible that there may be traces of alcohol there that might affect 
the acetyl value where we calculate it into one constituent; but 
as far as I know the element determining the acetyl value is 
always the alcohol. 

#Q. 102. Are you aware of the fact that there are some oils 
or waxes containing an acid element in which the variations in 
the amount of that acid element result in corresponding varia- 
tions in the acetyl value of such wax or oil? 

A. If you refer to carnauba wax I have not determined that. 

Adjourned until Monday March 18, 1907 at Prof. Stillman’s 
Laboratory Stevens Institute, Hoboken, N. J. at 1030 A M. 





Stevens [nstirur 
Monday, 





Met pursuant to adjournment. 

Counsel present as before. 

The CROSS-EXAMINATION of PROF, STILLMAN was 
continued by Mr. Massie. 

Professor Stillman—Before taking up the data ‘called for in 
+Qs. 85, 86 and 88 I wish to say that as far as concerns the soap 
composition used in my experiments and to which the carnauba 
wax was added with the results indicated, that soap composition 








is an extremely complex organic compound containing stearic, 
palmitic and oleic acids, stearates, palmitates and oleates of soda, 
and small amounts of stearates, palmitates and oleates of alum- 
ina. It is a compound which I have never encountered before, 
an artificial material used in the special art and 1 have neveer 
experimented with the same individually, but only, as stated, 
when combined with carnauba wax. Whatever I have said or 
may say regarding this soap composition, its makeup, and the 
reactions which occur in its manufacture, is based, not on actual 
experiments, but on theoretical considerations alone. What I 
have done in this case and what I tesetify to of my own knowl- 
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edge is in reference to the specific experiments referred to. My 
first inquiry was this, having a known composition containing 
free stearic (and palmitic) acid and adding to the same a wax 
known to contain myricyl alcohol, would the evolution of water, 
under the precautions observed, indicate an ester reaction. 1 
believe that it does. My second inquiry then was, assuming 
that there is an ester reaction would the loss of a determined 
amount of stearic acid, under the precautions observed, correctly 
indicate the extent of the ester reaction from which the amount 
of the myricyl! alcohol, assuming it to be such, can be calculated. 
In my opinion this question should also be answered affirmatively, 
the proportion being substantially 41%. 

Referring now specifically to +Q. 85 and assuming such a mix- 
ture as is there referred to, its saponification value would be 39.4. 

Regarding +Q. 86 and on the same assumption, the acid value 
would be 2.8. 

In reference to the matter called for in +Q. 88 I find that from 
the results obtained in connection with flask No, 2 in experiment 
No. 2 the acid yalue determined would be 10.7, In the book 
by Lewkowitsch the acid value of carnauba wax varies from 2 
to 7, but I consider this a sufficiently close agreement in view 
of the fact that the experiment made by me was not for the 
purpose of determining the acid value, and only a very small 
amount of wax was ised and was subjected to totally different 
conditions than it would have been if the acid value was alone 
to be deteremined. 

Regarding the saponification value I have had the same caleu- 
lated on the basis of the assumed composition set forth in Q. 835 
and find that its: saponification value is 39.4, as already given. 
With Lewkowitsch its value is about 80. 

+Q. 103. Before you made your second experiment in which 
you titrated carnauba wax in flask No. 2, you carried out certain 
operations in purifying the carnauba. What effect, if any, did 











these preliminary operations have in the percentages of the free 
acid, the free alcohol, the combined acid and the combined alcohol 
respectively. 
A. The purification was 
ters which might be in the impure wax purchased in the market. 
xQ. 104. In the titrating you found 1.05 ¢. ¢. of the particular 
te to titrate 1.05 grammis of the 


simply to remove any extraneous mat- 











soda solution employed requi 
carnauba; will you from this data caleulate the percentage of 
free acid in the carnauba? A. 7.69 
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*Q. 105. How does this compare with Sturcke’s report as to 
the percentage of free acids in carnauba wax? 

A, Sturcke makes no mention of the determination of free 
acids. 

#Q. 106, Does Sturcke make any méntion of the determina- 
tion of the presence of free cerotic acid in carnauba wax, and if 
so, what? ' 

A, Sturcke states that in his researches on carnauba wax he 
finds that free cerotic acid was absent. Other observers, how- 
ever, claim it is present. The acid value obtained by us in titrat- 
ing flask No, 2 showed the presence of free acid of some sort. 

+Q. 407. Did you find by actual determination the percentage 
of total acid present in the carnauba wax, comprising both the 
free acids and.the acids in combination? 

<t, I did not determine the total acids, 

xQ. 108. Lewkowitsch gives the per cent. of acids as 47.95, 
and Sturcke, (by giving the per cent. of alcohol and hydro car- 
bon as 55) gives the percentage of acids as 45; is that statement 
correct ? 

A. Sturcke made no quantitative determination in that experi- 
ment stated on page 290 of volume 222 of Leibig’s Annalen, he 
using large portions of the material to obtain portions of the 
ingredients for experimental purposes. Sturcke does not state 
that 45 per cent, of acids is present in carnauba wax. You have 








correctly quoted the figure given by Lewkowitsch, 

#Q. 109. And it is a t. is it not, that in the same table 
Lewkowitsch makes a statement that Sturcke found 55 per cent. 
of alcohols and hydre carbon? a. That is correct. 

xQ. 110. On the middle of page 8 of the typewritten transla- 
tion of Stureke's article, which complainant's counsel presented 
for the purpose of cross examination, I find this sentence, refer- 
ring to the aleohols and hydro carbon: 
fhe total extract quantity, from the total quantity 

of carnauba wax treated (altogether 2800 g.), 
amounted to about 1350 g.” 

Is it your understanding that this is the passage which Lew- 
kowitsch had in mind in giving the figures in the table on page 
873 of his work? 

A. Tt is: but it must be borne in mind that this is not a quantita- 
tive determination; it represents an extract obtained; but does 
not claim to be a quantitative determination. At page 287 of the 
original article in German, he makes a quantitative determination 
to find out the solubility of carnauba wax in alcohol and finds 61 
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a Per cent. as soluble, whereas, where he deals with the large quan- 
tity of 1200 gramms for the further experiment he takes no 
special pains to get a complete solution for his further investiga- 
- 


tions. In treating.1200 grams, with alcohol only about 29% 
was dissolved, and it is*this solution, or a solution similarly ob- 
tained which he used for his further work. . | 
#Q. 111. I do not read German and so will have to refer to the 
translation produced by complainant's counsel. Beginning at the 
bottom of page 7 of the translation I find the following: 
to “The wax was directly saponified, separated with salt, 
dried, and the soap extracted, The extraction was car- 
ried so far until a further extraction of ten hours 
yielded only a few miligrams. In the following are 
again noted down the numerical order, duration, melt- 
ing point, and the approximate quantity of the separate 
fractions” 
w (And then follows a table in which are two lines re- 
lating to the boiling point, etc) : 
“The total extract quantity, from the total quantity 
20 of carnauba wax treated (altogether 2800 g.) amounted j 
to about 1550 g.” 


| Does this extract which [ have called to your attention lead you 
) 
3 
i 








to modify the answer you have just given? ad. No, sir. 
4#Q. 112. What reason if any have you to doubt the correctness 
of the figure given by Lewkowitsch for the total percentage of 





| 
| acids namely, 47.3? 

j A. The figures given by Lewkowitsch are contradictory of 
they also contradict other 





j Sturcke’s work and of my own work 
i results obtained by Lewkowitsch himself. 

30 *Q. 113. The work by Sturcke which you refer to as con- 

tradicting these figures is the work referred to by you in the 
previous answers this morning, is it? 4. Itis. ° 

rQ. 114. And the work by yourself that contradicts his figures 

is the work which you have done in connection with this suit and 

concerning which you have testified on the direct examination? 





kowitsch himself? 
A. Referring to his book at page 873 I find the statement of 
4o the fatty acids to be 47.95 per cent. and 
per cent. These 
+Q, 116. Merely because when added together they show 
102.95 per cent, instead of an even 100 per cent. ? 


f the aleolwls to be 35 d; 





i A, Yes. 
#Q. 115. Where are the contradictions of these figures by Lew- 
~- 
| 





figures are not reconcilable. 
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A. Yes, and also because of the high acetyl value given by 
Lewkowitsch ; this acetyl value is 55.24. which would correspond - 
with 47.3 per cent. of free myricyl alcohol. In the second place 
it is deducible from Sturcke’s article that the amount of alcohols 
determined by him was over 55 per cent. If therefore we add 








- to this amount of alcohol the quantity of acid referred to by 
.o the ‘ Lewkowitsch, namely 47.95. we do not get merely 102.95 per cent. 
tt the but we get a figure probably as high as 115 or 120 per cent. In 
the third place, as an evidence of the unreliability of the saponi- 
rsilt, | fication value as a basis of definite calculation as to the amount of TO 
bs. ester, if we assume the figure given by Lewkowitsch, namely 80, 
hours } for the saponification value, that would represent about 115 per 
Be ate cent. of the ester. 
melt- 4Q. 117, On what basis do you say that the acetyl value found 
iets by Lewkowitsch, namely 55.24, w would correspond with 47.3 per 
cent. of free alcohol? 
wee A. Assuming the alcohol to be myricyl alcohol, that corre- 
F } sponds to 47.3 per cent. We calculate it, by comparing the value ‘ 
ee é for carnauba wax, namely 53.24, with the value of 116.9, given 
tinted: by Lewkowitsch on page 271, for myricyl alcohol. * : 20 
‘ +Q. 118. Is it not a fact that the acetyl value of bodies of this 
ye nature depends, not alone on the alcohols present, but also upon 
ee the quantity of certain acids present? ' 4s 
Choe A. Kindly define what you mean by “Certain acids present.” 
Beak Q. 119. ny one or more of the acids that may be present in 





i oil, and fatty acids containing esters and alcohol? 
ry . i iS « ‘ fer, 
a. The method used by Lewkowitsch in determining the acetyl 








i value is such as to eliminate the disturbing effect due to the pres- 
s ence of acids. 
ae } xQ. 120. I have gathered that, w ith regard to the total quan- 3° 
tity of acids present, our authorities are Sturcke, whose figures 
irae ® you construe as not being the maximum results of a quantitative 
. , Lewkowitsch, whose figures you question, and your own 





nd 





investigations in connection with this suit. Will you for the 











ress moment disregard your own recent investigations, and, confining 
be | yourself to the published authorities, tell what in your opinion 
SNS is the correct figure for the total amount of acids in carnauba 
at oP et i 
ey aA. As far as I know Story-Maskylene made no determination 
Psd ~ of the amount of acids.  Stur as far as I know, makes no 4° 
— direct ref ee to the amount of acid, but it can be roughly esti- 
mated from his results at about 27 per cent., although it might 
e vary from 20 to 33; the data is not sufficiently accurate to enable 
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us to determine any closer than this. I find no reference in 
Wright's work to the amount of acids. Lewkowitsch, as I have 
previously stated gives the amount of acids as 47.95; but for the 
reasons already given, I doubt the accuracy of those figures. 
Aside from my own investigations, it is a fact, therefore, that 
the literature on the subject varies from about 20 to 50 per cent. 

+Q. 121. With regard to your own investigations I understand 
that you did not directly determine the total amount of acids 
present, but determined the amount of free alcohol present and 
the amount of free acid present and upon these two factors you 
could then, by calculation, arrive at the total quantity of acid 
and alcohol present, and the amount of each present in combina- 
tion? 

A. I did determine the free acids and free alcohol, and if the 
nature of the acid be known, and the alcohol, then the amount 
in combination could be calculated, but I did not determine them 
directly. 

+Q. 122, Assuming for the moment that Sturcke’s figures are 
correct and the total acids present in the carnauba amount to 27 
parts in 100, and further assuming that from 2 to 7 per cent, of 
free acid is present—call it, for convenience. 4.5 per cent, average 
of free acid—so that we would have 22.5 parts of the free acid 
in combination ; how many: parts of the alcohol, assuming it to be 
myricyl, would combine with these 22,5 parts? 

aA. There would be 26 per cent. of myricyl alcohol required to 
combine with 22.5 per cent. of cerotic acid. But it must be re- 
membered that 22.5 per cent. is a very rough estimate of the 
combined acids. é 
Q. 123. Now please assume that Lewkowitsch figures are cor- 
rect and there are 47.95 per cent. of the total acid in the carnauba 
wax, and also assume as correct Lewkowitsch figures for the free 
acids, which we may deduce as being 1.3 which would leave 
rauba 9 
many parts of myricyl alcohol would combine with these 46.45 
parts? A. 53.2. 

+xQ. 124. In experiment No. 1 after you had subjected the car- 
nauba to a high temperature for a considerable time there still 
remained more or less water or moisture contained in the me- 
chanical admixture, did there not? A. .\ small percentage, yes. 

+Q. 125. And the same is true of the soap composition, namely. 
that although it had been subjected to a comparatively high tem- 
perature, away beyond the boiling point of water, there still 
remains some traces of moisture or water in the composition? 
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A. Quite true. 

+Q. 126. It seems to be the fact then that carnauba wax and 
the soap composition and possibly similar bodies have this prop- 
erty of retaining small traces of water in mechanical admixture 
and it is therefore difficult to remove all of the water even at 
temperatures away beyond the boiling point of water. Can you 
briefly give some explanation of why this is or to what this is due? 

A. In experiment No. 1 we showed that the moisture was 
eliminated and determined, absolutely, until there was no more 
water evolved from either One. We also determined that the 
moisture in the composition was very largely in excess of that 
produced by the two separately under similar conditions. It 
follows that by the calculation of the water formed in-the mix- 
ture, eradicating and eliminating the water in the other two, an 
ester Was produced; as far as the experiments are concerned with 


,the treatment of all the three samples under the same condition 


and at the same temperature the amount of moisture as found 
in the first two flasks was about 2/10 of 1 per cent. This is 
almost a negligible quantity and is likely to remain in a material 
when heated up to quite a high temperature. Furthermore, it is 
extremely difficult tr off the last traces of water from any 
material containing it, especially oilly mixtures. This small per- 
centage was deducted from the determination of water as given 
in No. 3. 

+Q. 127. That is not quite the question I asked. Previous to 
experiment No. ¢ the contents of the flask No. 1 had been heated 
“until no further action was seen,” and in like 
manner the contents of flask No. 2 had been previously heated to 
450 degrees F.  .\ layman would suppose that a temperature 
slightly above the boiling point of water, namely, 212 degrees F. 
would drive off all the water. To what property is it due that 
all the water is not driven off, or what is the explanation of this 
fact? 

A. It is simply a matter of time and temperature, and it is well 
knewn that the last traces of water are often difficult to remove. 
128. Has the viscosity of the composition containing traces 
of water anything to do with the freedom or difficulty with which 
the last traces of water are liberated therefrom. 

Al. It has practically no effect under the conditions under which 
the experiments were conducted. At the comparatively high 
temperature employed all the liquids were thoroughly fluid and 
the stream of nitrogen gas passed through would make the 
elimination of water practically complete. 
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+Q. 130. The question was not as to the result of your experi- 
ments, but it was this,—has the viscosity of the material any- 
thing to do with the readiness with which the remaining traces of 
moisture can be obliterated? 

A, It is one of the factors which determines the readiness with 
which moisture would be given off. 

+Q. 131. What are the other factors that determine the readi- 
ness with which moisture is driven off from any composition? 

A. The heat employed, the pressure upon the surface of the 
uid, the time employed, and the chemical nature of the sub- 
stance; also agitation or the bubbling of a gas through the liquid. 

+Q. 132. Assuming that the same temperature is employed in 
each of two cases, the,same atmospheric pressure, the same agita- 
tion or passing of gas through the mixture and the same duration 
of treatment, and the compositions are of the same or similar 
nature, then viscosity is the only factor in determining whether 
one or the other thereof has its moisture liberated with greater 
freedom is it not? 

Al. It is very difficult to assume that two materials would be 
the same or substantially the same and there be no difference in 
the viscosity, but upon your assumption I think you are correct. 

xQ. 133. In carrying out the experiments to which you have. 
testified what part did you take personally? 

A. exercised a general supervision over these experiments, 
saw what ingredients were put in and how the treatments were 
carried on. The actual work, however, of handling the material 
and the practical operations were performed by my assistant, Dr. 
Langmuir. 

+Q. 134. If there be any error due to the personal equation 
the error is Dr. Langmuir’s and not yours? A. Yes. 

+Q.135. If there be in your experiment No. 2 which is your 
quantitative experiment, an error of one milligram, what would 
this one milligram correspond to on the scale of the formula 
given in the patent in suit 

A. Assuming the conditions to be the same, then an error of 
one milligram in my experiment No. 2 would be equivalent to 
1/toth of 1 per cent. 

*Q. 136. To what extent did you observe the work done by 
Dr. Langmuir and to what extent did you verify his observa- 
tions? 

aA. 1 carefully followed the experiments and observed the 
phenomena that developed, but as to verifying the actual figures 
and calculations of Dr. Langmuir I have accepted them as cor- 
rect as I know he is very careful in this sort of work. 
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+Q. 137. Near the beginning of your description of experiment 
No, 3, you say the three test tubes were connected respectively 
with potash absorbent bulbs filled with alcohol; did those bulbs 
contain both alcohol and potash, or is this merely a description 
of the type of bulb? 

A. It is a description of the type of bulb containing alcohol. 

+Q. 138. Can you state whether or not beeswax contains free 
alcohol and, in fact, what are the constituent bodies in beeswax? 

A. [refer to the literature and quote as follows: 

Lewkowitsch, at page 884, quoting Brodie, and others, says: 

“Beeswax consists chiefly of a mixture of crude 
cerotic acid and myricyl palmitate. It also contains, 
in small quantities, free melissic acid, myricyl alcohol, 
uncombined ceryl alcohol and another alcohol of un- 
known composition.” 

*Q. 139. So far as you are aware does Chinese wax contain 
any free alcohol? . 

A. You must understand that my experiments were made en- 
tirely on carnauba wax and had no reference whatever to Chinese 
wax. 

xQ. 140. If it should be established in this case that Chinese 
Wax contains no free alcohol, then, if Chinese wax be added to the 
soap composition containing free stearic acid, under the treat- 
ment described in the patent in suit, would any ester be generated. 

Question objected to as immaterial and irrelevant 
and as having no basis in the direct examination, and 
counsel for defendant is warned that by questions of 
this sort he makes the witness his own, 

A. There might be inter action between these matereials with 
the soap composition, but investigations would have to be made 
before any definite statement as to what took place could be 
given. 

4Q.141. Is it possible that in dealing with carnauba, 
(whether or not it contains free alcohol) and a soap composition 
containing free stearic acid, inner reactions may take place be- 
tween the ingredients and the myricyl cerotate of the stearic 























.acid? A. It is quite possible. 


Cross examination closed. 


RE-DIRECT EX.\MINATION by Mr. Dyer: 
R-dQ. 142. In answer to ux you said that a certain com- 
what was your understanding 





pound had “No chemical name,’ 
of the compound there referred to? 
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- A. Palmitate and stearate, to form soap with the alumina, | 
These are stearates and palmitates of aluminum, but there is no 
definite chemical name for the two when combined together in 
this mixture. 
Signature and certificate waived. 
IRVING LANGMUIR, a witness produced on the part of the ' 
complainant having been first duly sworn according to law tes- a 
tified as follows: 
to DIRECT EXAMINATION, by Mr. Dyer. 
o Q.1. Please give your name, age, residence and occupation? 
A. My name is Irving Langmuir, I reside at 24 West 38 St. 
New York city; I am 26 years of age and my occupation is 
Instructor in Engineering Chemistry at Stevens Institute, Ho- 
boken N. J. 
Q. 2. What was your chemical education? 
~ A. I studied four years at Columbia University obtaining the 
degree of Metallurgical Engineer, then I studied three years at 
Goettingen, Germany, making a specialty of Chemistry and | 
ao physical chemistry; I obtained there the degree of Ph.D.; for } 
the last year I have been in Stevens Institute as Instructor of 
er Engineering Chemistry and am still so employed. | | 
2 Q. 3. Were you present during the taking of the testimony of { \ 
Prof. Stillman in this case? 4. I was. | | 
Q. 4. Did you assist Prof. Stillman in the experiments to which | 
} he testified? 4. Yes. 
Q.5. Did you make the calculations from the experiments j 
] which Prof, Stillman gave in his deposition. <l. I did. 
Q.6. Are those calculations correct? 
i 30 4. To the best of my knowledge they are. 
i Q.7. Do you agree with Professor Stillman regarding the 
4 conclusions reached by him in his direct examination? 4. Ye 
< Q.8. Do you regard the first experiment testified to by him 
i as demonstrating conclusively and undeniably the formation of 
an ester? 4. Yes. 
| Q.9. Do you regard the second experiment testified to hy 
hee him as indicating conclusively the extent of the ester reaction? } 
i A. Yes. | 
i © Q. ro. And, knowing the amount of that es action, would 








40 it be possible to determine the percentage of myrieyl alcohol in ‘és 
carnauba wax? 4, With a fair degree uf accuracy, yes. 
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CROSS-EXAMINATION, by Mr. Masste: 

#Q.11. Prior to February 28, 1907 had yeu made any in- 
vestigations as to the nature of carnauba wax and its behavior 
in connection with other bodies in producing esters? A. No. 

+Q. 12. The sum total of your investigations of carnauba wax 
is represented by the work done by you in preparation for this 
suit? A. Yes. 

Signature and certificate waived. 
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State of New Jersey, whose post-office address is No, 223 Mid- 
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land Avenue, East Orange, New Jersey, prays that letters pat- 
ent may be granted to him for the COMPOSITION FOR MAKING 
DUPLICATE PHONOGRAPH RECORDS set forth in the annexed speci- 
fication; and lie hereby appoints Frank L, Dyer (Registration 
No, 560), of Edison Laboratory, Orange, New Jersey, his at- 
torney, with full power of substitution and revocation, to prose- 
cute this application, to make alterations and amendments 
therein, to receive the patent, and to transact all business in the 
patent office connected therewith, 
JONAS W AYLSWORTH. 





SPECIFICATION, 


To whom it may concern: 
Be it known that I, Jonas W. Aylsworth, of Orange, 
12/27/04 a citizen of the United States residing at East Orange 
in the County of Essex and State of New Jersey, have 
invented certain improvements in COMPOSITIONS FOR 
MAKING DUPLICATE PHONOGRAPH RECORDS, of which 

the following is a description: 

My invention relates to a new compc sition adapted particularly 
for making duplicate phonograph records obtained by any suit- 
able process from a matrix or mold, but the composition has been 
gotten up especially for making duplicate phonograph records 
obtained by the process described in patent to Miller and Ayls- 
worth, No. 683,615, Dated October 1, 1901, and wherein a suit- 
able mold carrying on its bore the negative representation of the 
record to be duplicated is immersed in a molten wax-like, coag- 
ulable material, which forms a coagulated layer of the desired 
thickness on the bore of the mold, after which the material is 
reamed out internally while warm, and the resulting duplicate 
removed by shrinking diametrically and removing the same lon- 
gitudinally from the mold, its ends being finally finished. 

The desirable properties or characteristics of my improved 
composition are such, however, that it may be effectively utilized 
for the manufacture of duplicate phonugraph records obtained by 
means of any process wherein material in a molten or plastic 
condition is introduced into a matrix or mold, and is allowed to 
set or is expanded therein so as to take an impression, being 
removed by diametric shrinka 























ve sufficient to clear the engaging 
surfaces. .\ composition suitable for the purpose should have 
certain peculiarities, which I have been able to secure only after 
long experiment, 
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In the first place. the composition should be very limpid when 
in a molten or plastic state, so as to flow into intimate engagement 
or contact with the record surface, and thereby permit a very 
sharp impression to be received, It should be free of decomp 
tion products, which would otherwise result in the generation 
of gas, forming bubbles which would destroy the commercial char- 
acter of the record surface. It should be of excessively fine tex- 
ture or grain so as not to produce extraneous sounds when the 
producer was over it. It should be very hard when set, 

10 so as to reduce wear as much as possible, due to the tracking of 
the reproducer. It should have the capacity of passing from the 
liquid to the solid state through an intermediate condition of 
gradually reduced plasticity to thereby enable the duplicate to 
shrink internally and towards the surface, so as not to clear the 
mold until quite hard to thereby preserve the record, instead of 
chilling very rapidly at the surface to form a relatively hard film 
which tends to shrink away from the mold, even when the mass 
of the material is still molten; since I find that materials having 
this latter characteristic are not suitable for the purpose, owing 

ao to the danger of the record surface being injured under the effect ¢ 
of the unequal chilling. [t should not be sticky or tenacious so 
as to adhere to the mold when set, even to the smallest extent, 
It should be capable of shrinking av 














ay from the mold when quite 
hard by a reduction in its temperature. It should have a very 
smooth and polished surface so as to eliminate foreign noises due 
to the tracking of the reproducer. It should be free from air 
and gas bubbles which, if present at the surface. would destroy 
the commercial character of any duplicates containing them. It 
should shrink uniformly without warping, so as to be capable of 
30 effective use with standard talking machines, It should not be 
affected by moisture, so as to be preserved in damp climates; and 
it should have a high melting point, so as not to soften in hot 
localities. When hot it should be capable of being cleanly cut 
in reaming without dragging or chipping, so as to present a 
smooth, clean surface on the bore of the duplicate. Preferably, 
it should be of a very dark color to permit imperfections to be 
better observed. It should be perfectly amorphous and non- 
crystalline, since the latter materials harden very quickly at the 
surface when their congealing temperature is reached, and shrink 

> 4o irregularly, with the objections pointed out. 
The composition which | have invented. and which will be 
herein described, is one possessing these characteristics, and hence 
is especially adapted for use in this art. In describing my im- 
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proved composition and the process which I prefer to follow in 
compounding the same, I shall refer to preferable proportions of 
ingredients, to preferable steps or procedures in the process, and 
to preferable temperatures, all based on actual practical experience 
in this art; but it will be understood that in these respects con- 
siderable variations may be made, as will be obvious to those 
1/10/05 A skilled in the art. 

In making my improved composition, I prefer to proceed, 
therefore, substantially as follows: I first take one hundred 
pounds of commercial stearic acid, which, as is known, is gener- 
ally a mixture of stearic and palmitic acids, and melt the same 
in a suitable galvanized iron caldron or other vessel at a tem- 

240° 
perature of about two hundred and forty degrees Fahrenheit. 
136° 
The stearic acid used melts at about one hundred and thirty-six 








degrees Fahrenheit. Care should be taken to see that the stearic 


acid is’ substantially free from oleic, as well as from mineral acids, 
salts, glycerine and undecomposed fats, as tallow, ete. It should 
also be free from mucillagenous substances and hydro-carbons. 
When the stearic acid is fully melted I then add to the same a 
water solution of carbonate of soda and aluminate of soda, ob- 
tained preferably in the following way: I first dissolve twenty- 
one ‘and a hali pounds of re-crystallized sodium-carlonate in a 
suitable steam-jacketed caldron of about twenty gallons capacity 
in ten gallons of water, and IT add to the solution four hundred 
fifty-two grams of caustic soda of the best grade of the com- 
mercial article. When all is dissolved, I add one hundred seventy- 
five grams of metallic aluminum, preferably in the form of pieces 
about three inches by twelve inches square, and twenty one- 
thousandths of an inch in thickness. When the metal is added 
to the solution I turn off the heat and allow the metal to dissolve, 
which takes place inside of three hours. When all the metal is 
dissolved the solution is filtered while still hot in a filter press, or 
in any other way. In adding the alkaline solution to the melted 
stearic acid I gradually raise the temperature of the latter so 
as to correspond with the increased melting point of the mixture. 
The alkaline solution is added as rapidly as possible without un- 
duly running the temperature down, or causing excessive boiling 
or foaming. The solution can he added quite rapidly at first, 
but towards the end it must be added very slowly. The addition 
of the alkaline solution to the stearic acid results in the produc- 
tion of stearates and palmitates of soda and of aluminum, the 
60 NEW 
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latter being metallic soaps or metallic salts of fatty acids. During 

the saponification which thus takes place water is driven off. 

At the end of the operation the temperature will have gradually 
360° 

run up to about three hundred and sixty degrees Fahrenheit. 

I now add to the molten metall ap mixture twenty-one and 
thirty-six hundredths pounds of a very hard wax, preferably 
carnauba, the latter consisting of a mixture or combination of 
the higher fatty acids and alcohols. The carnauba wax used 
should be as clean as possible, and it may be purified by melting 
the same with an equal weight of water, heating by a jet of 
direct steam and boiling for a short time, then drawing off or 
evaporating the water, after which it may be poured into pans 
where it is allowed to cool into cakes suitable for weighing. 
When the carnauba wax is added to the soap mixture, the tem- 

450° 

perature of the mass is raised to about four hundred and fifty de- 
grees Fahrenheit, and maintained until all foaming ceases, which 
usually takes about five hours. By thus subjecting the mixture 
to a relatively high heat, combination is effected between the 
alcohols of the carnauba wax and the exce: 
present in the metallic-soap composition, forming a hard, wax- 
like compound ether, which gives to the composition many of its 
desirable characteristics. Unless the carnauba wax jis heated 
materially beyond its melting point, resulting in the reaction re- 
ferred to taking place, the composition, although harder, is very 
brittle and shrinks excess nd is, therefore, not so desirable 

as when the high heating is effected. Furthermore, 

likelihood 

17/27/05 unless this is done, there is greater liklehood of de- 
composable products remaining in the composition, 
affecting the character thereof and resulting in the 
production of bubbles in the surface of the resulting 
duplicate. 

After the treatment of the molten material at a 
high temperature has been effected, and all foaming 
has ceased, I add twenty-one and thirty-six hun- 
dredths pounds of ceresin thereto, although other 
hydro-carbon waxes may be employed, such as 
parafiine 
parrafine or 0; 
ingredient is to make the mixture non-hygroscopic, 
and also less brittle than it otherwise would be. 
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When ceresin is used, its melting point should be 
145° 
' preferably about one hundred forty-five degrees Fah- 
renheit, and in any event as high as can be obtained, 
and it should present a fine grain on fracture and 
paraffine 
12/27/04 should be free from parrafine. 

For the purpose of darkly coloring the composition a suitable 
amount of fine, pure lamp-black, say from .9% to 3% thereof, 
or other suitable, inert, finely pulverized pigment may be added 
to the molten mass at any stage of the operation. Preferably. 
however, the coloring matter is added together with the carnauba 
Wax. 

After the ceresin is added and thoroughly incorporated with 
the mixture, the congealing temperature of the latter may be 
regulated by adding free stearic acid thereto. In using the pro- 
cess described in the patent to Miller and Aylsworth, before re- 
ferred to, I prefer to adjust the congealing point of the mixture 

290° 
at about two hundred and ninety degrees Fahrenheit, since excel- 
lent commercial results have been secured at that temperature. 
I find that in dealing with temperatures above two hundred and 
290° r 
ninety degrees Fahrenheit the addition of one per cent. by weight 
20 





of stearic acid effects a drop of about five degrees Fahrenheit in 
the congealing point. Obviously, this regulation of the congeal- 
ing point of the mixture depends upon the special process which 
is to he followed in making duplicates, and where the congealing 
temperature is not important no attention whatever need be paid 
to its regulation, The material is now strained, preferably 
through open muslin, and is ready for use. 
While I prefer in all cases to make use of carnauba wax as 
described, yet T find that bees-wax and Chinese-wax and palm- 
Wax all contain alcohols somewhat similar to those of carnauba 
wax, and by which substantially similar reactions take place. 
These materials may, therefore, be substituted for the carnauba 
wax, but always at a sacrifice in the desirable condition of the 
resulting products. 
Having now’ deseribed my invention, what I claim as new 
therein and desire to secure by letters patent is as follows: 
1. A composition for phonograph recording sur- 
faces, having the following physical properties, (1) 
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molten 
it is very limpid when molded, (2) it presents a hard 
smooth surface when set, (3) it is non-hygroscopic, 
(4) it has a high melting point, and (5) it passes 
from the liquid to the solid state through an inter- 
mediate condition of gradually reduced plasticity, 
substantially as set forth. 

2. A composition for phonograph recording sur- 
faces, having the following physical properties: (1) 
molten 
it is very limpid when molded, (2) it presents a hard 
smooth surface when set, (3) it is non-hygroscopic, 
(4) it has a high melting point, (5) it passes from 
the liquid to the solid state through an intermediate 
condition of gradually reduced plasticity, and (6) 

it has a dark color, substantially as set forth, 

3. 2 A composition for phonograph recording surfaces, com- 
prising a metallic soap and a hard wax added thereto, substanti- 
ally as set forth. 

4. 2 A composition for phonograph recording surfaces, com- 
prising a metallic soap and carnauba wax added thereto, sub- 
stantially as set forth. 

5. 3 A composition for phonograph recording surfaces, com- 
prising a mixture of metallic soap, a hard wax and a non-hygro- 
scopic ingredient, substantially as set forth. 

6. 4 A composition for phonograph recording surfaces, com- 
prising a mixture of a metallic soap, a hard wax, and ceresin, 
substantially as set forth, 

5 A composition for phonograph recording surfaces, com- 
prising a mixture of metallic soap, carnauba wax and a non- 
hygroscopic ingredient, substantially as set forth. 

8. 6 A composition for phonograph recording surfaces, com- - 
prising a mixture of a metallic soap, carnauba wax and ceres 
substantially as set forth. 

gy. 7 A composition for phonograph recording surfaces, com- 
prising a mixture of a metallic soap and wax-like compound 
ether, substantially as set forth. 

10. 8 A composition for phonograph recording surfaces, com- 
prising a mixture of a metallic soap, a wax-like compound ether, 
and a non-hygroscopic ingredient, substantially as set forth. . 

11. 9 A composition for phonograph recording surfaces, com- 
prising a mixture of metallic soap, a wax-like compound ether 
and ceresin, substantially as set forth. 


11/15/04 


12/27/04 
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12, 10 A composition for phonograph recording surfaces, 
comprising a mixture of a metallic soap, a hard wax, and a 
black pigment, substantially as set forth. 

13. 12 A composition for phonograph recording surfaces, 
comprising a mixture of a metallic soap, a hard wax and lamp- 
black, substantially as set forth. 

14. 12 A composition for phonograph recording surfaces, 
comprising a mixture of a metallic soap, carnauba wax and a 
black pigment, substantially as set forth, 

15. 13 A compensation for phonograph recording surfaces, 
comprising a mixture of a metallic soap, carnauba wax and lamp- 
black, substantially as set forth, 

16. 14 A composition for phonograph recording surfaces, 
comprising a mixture of a metallic soap, carnauba wax, ceresin 
and a black pigment, substantially as set forth. 

17. 15 A composition for phonograph recording, surfaces, 
comprising a mixture of a metallic soap, carnauba wax, ceresin 
and lamp-black, substantially as set forth, 

18. 76 A composition for phonograph recording surfaces, 
comprising a mixture of a metallic soap, a wax-like compound 
ether, and a black pigment, substantially as set forth. 

19. 17 A composition for phonograph recording surfaces, 
comprising a mixture of a metallic soap, a wax-like compound 
ether and lamp-black, substantially as set forth, 

20. 18 A composition for phonograph recording surfaces. 
ada, carnauba wax, and 








comprising a mixture of stearate of 
a non-hygroscopic ingredient, substantially as set forth. 

21. 19 A composition for phonograph recording surfaces, 
comprising a mixture of stearate of soda, carnauba wax and 
ceresin, substantially as set forth. 

22. 20 A composition for phonograph recording surfaces, 
comprising a mixture of stearate of soda, carnauba wax and a 
black pigment, substantially as set forth. 

23. 24 A composition for phonograph recording surfa 
comprising a stearate of soda, carnauba wax and lamp-black, 
substantially as set forth. 

24. 22 A composition for phonograph recording surfaces, 
comprising a mixture of stearate of soda, stearate of alumina, 
and carnauba wax, substantially as set forth. 

25. 23 A composition for phonograph recording surfaces, 
comprising a mixture of stearate of soda, stearatae of alumina, 
carnauba wax and lamp-black, substantially as set forth. 
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26. 24 A composition for phonograph recording 

1/10/05 surfaces, comprising a mixture of stearate of soda, 

stearaté of alumina, carnauba wax and lamp-black, 
substantially as set forth. 

27. 25 24 A composition for phonograph recording surfaces, 

comprising a mixture of stearate of soda, stearate of alumina, 





carnauba wax, ceresin and lamp-black, substantially as set forth. 
This specification signed and witnessed this 29 day of Oct. 
1903. ‘ 
10 JONAS W. AYLSWORTH 
Witness : 


1. Frank L, Dyer. 
2. Wintiam A. Dotan 


OatTu. 


Stare ofr New Jersey, 
County of Essex, }ss 
Jonas W. Ayiswortn, the above-named petitioner, being duly . 
ao sworn, deposes and says that he is a citizen of the United States, 
and a resident of East Orange. in the County ex and State 
of New Jersey; and that he verily believes himself to be the 
original, first and sole invéntor of the CoMPostTION FOR MAKING 
Dupticate PHonocrar Recorps described and claimed in the 
annexed specification : that he does not know and does not believe 
that the same was ever known or used by others in the United 








States of America before his invention or discovery thereof: or 
patented or described in any printed publication in the United 
States of America or any foreign country before his invention 
jo or discovery thereof, or more than two years prior to this appli- 








cation; or in public use or on sale in the United States for more 


than two years prior to this application, and that no application 
for patent upon said invention has been filed by him or his legal 


representative or assigns in any foreign country more than seven 





menths prior to the filing of this application. 


JONAS W AYLSWORTH. 


Sworn to and subscribed hefore me this 29th day of Oct. 1903. 
FRANK L. DYER. 
40 Notary Public. 
Notary Public, State of New Jersey, 
(Notarial Seal) Commission Expires, February, 1908. 
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2—260. 
Room 379. Paper No. 
J. H.D. 


All communications should be addressed to 
“The Commissioner of atents, 
Washington, D. ©, 


DEPARTMENT OF THE INTERIOR, 

oe Unrtep States Patent OrFice, 

Wasuincton, D. C., December 3, 1903. 
Mailed o eles: 


Div. 1, Rejection. 





All communications respectin 
application should give the serial num 
date of filing, and title of invention. 





ber, 


Jonas W. Aylsworth, 
| Care Frank L. Dyer, 
Edison Laboratory, 
Orange, New Jersey. 

Please find below a communication from the Examiner in 
charge of your application, for Composition for Making Dupli- 
cate Phonograph Records, filed Nov. 3, 1903, serial number 
179,729. 





F. I. ALLEN 
— Commissioner of Patents. 
‘ 

The composition of matter that applicant claims seems to con- 
sist of ingredients merely whose properties are well known in 
this art. and it cannot be seen how invention-can be displayed 
in assémbling these ingredients. It is already known why it is 
desirable to use the ingredients named by applicant, as shown in 
the following patents : 

Tainter. Nov. 20, 1888, = 393.190, Tablets: 

Edison, April 2, 1889. = 400.648. Tablets; 

Edison, Noy. 12, 1889, = 414.730. Tablets; 

| Edison, July 9, 1889, = 406,576, Tablets ; 
ate Macdonald, July 5, 1898, = 606,725, Graph. Tablets, Methods 
and Machines for making, and 
*  Aylsworth, July 11, t901, = 676,111, Tablets. 
To add any given pigment to a composition of matter to give 
the latter any given color cannot constitute patentable invention. 
The claims are rejected for want of patentable invention and 
} novelty, in view of the patents cited. 

















J. T. NEWTON Er 
J-AL. 
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Mail Room 
Nov : 
15 No. 2 
1904 Amat. 
U. S. Patent Office, 11/15/04 
Unitep States Parent OFFICE. ) 
to Jonas W. Aylsworth, 
Composition ror Maxine DupLicate 
PuonocrarH ReEcorps. 
Filed November 3, 1903, 
Serial No, 179,729. | 
Honorable Commissioner of Patents, i 
Sir :—Replying to office action of December 3, 1903, please j 
amend the above entitled case as follows ; 
Page 1, line 3, change “or” to—of. os 
ao Claim 1, line 3, change “molded” to —molten, 
Claim 2, line 3, change “molded? to—molten. 
A reconsideration of the rejection of the claims is respectfully | 
requested. . 1 
REMARKS, 
It is submitted that applicant has produced a composition which } 
is novel and is possessed of properties which adapt it very per- 
the 
30 fectly to the purposes for which it is designed. Although in- 
gredients have scparately been used for the making of sound 
records, they have not been used together or in such a way that e% 
the peculiar properties of the ingredients could be utilized in com-, 
bination. 5 
Thus, the use of carnauba wax was explained by Tainter in 
patent 393,190, but it was used together with a soft wax, | 
merely for the purpose of increasing the hardness of the com- 
position. This is different function from that which carnauba , 
wax performs in applicant's composition, wherein it is mixed 
4o with a metallic soap containing an excess of stearic acid and 24 
preferably reacts thereon to form a hard wax-like compound 
ether. 
In Edison patent No, 406,576, a carnauba wax is mixed with 
{ 
2 & 
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asphalt to form the base of a tablet which is afterwards coated 
with a substance for receiving the record, the wax being used in 
order to cause the mixture (asphalt and wax) to shrink when 
cooled, so that it may be drawn from the mold. The disclosure 
of this patent fails to anticipate the present invention, since the 
base composition is not used as a phonograph recording surface, 
and furthermore, it does not contain any metallic soap, and there 
is no wax-like combined ether, as called for by certain of the 
claims. 

The patents which have been considered are the only ones in 10 
which carnauba wax or a hard wax is used. The remaining 
references therefore all fail as anticipations of such claims as 
specifying carnauba wax or a hard wax or a wax-like compound 
ether, and, it is therefore unnecessary to consider them in detail. 

Claims 1 and 2 specify a composition possessed of certain 
properties which are believed to be absent from all the references. 

A reconsideration and allowance of the claims is respectfully 
solicited, 

JONAS W. AYLSWORTH, 
By FRANK L. DYER 20 





Orange, New Jersey. : His Attorney. . 
November 14 1904. 
2—260. a 
Diy. 23 Room 379 Paper No. 3, Rej. 
Jue Ds 
All communications should be addressed to ‘ALL communteations respecting this 
“The Com mer of Patents, application should give the ser uinber, 
Washington, D.C." date of fling, and title of invention. 





DEPARTMENT OF THE INTERIOR. 
Unitep States Patent OFFIce. 
Wasutnctox, D. C., December 21, 1904. 39 
E Mailed es fe 
Joxas W. Aytswortn, 
Care Frank L. Dyer, 
Edison Laboratory, 
Orange, New Jersey. 

Please find below a communication from the Examiner in 
charge of your application, for Composition for Making Dupli- 
cate Phonograph Records, filed Nov. 3, 1903, serial number 
179,729- 

F. I. ALLEN 40 
Commissioner of Patents. 

This action is in response to the amendment filed the 15th 

ultimo. S 


61 NEW 
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wl 
| Claims 1 and 2 are rejected in view of any one of the patents 
cited. 
The remaining claims may be allowed. 
JE £, J. T. NEWTON Ex 
“7 Mail Room 
7 Dec 
; 27 
1904 No. 4 
to U. S. Patent Office. Amdt. 
¥ ‘ 
Unirep States Patent OFrice. 
Jonas W. Aylsworth, 
Composition For MAKinG DupLicaTe 
Fe PxHonocraPH ReEcorps Room No. 379 
id Filed November 3, 1903, 
4 : Serial No. 179.7: 
Honorable Commissioner of Patents, 
Sm: Replying to office action of December 21, 1904, please xsl 
20 amend the above entitled case as follow: , 
Page 1, line 3. cancel “of Orange” and insert in place thereof— 
= a citizen of the United States residing at East Orange. 
: Page 3, line 9 from tthe bottom, correct the spelling of like- 
lihood. 
Same page, last line and page 6, line 6, correct the spelling of 
paraffine. 
Although applicant does not admit that any of the references 
disclose a composition having the physical properties set forth in 
his first two claims, yet. in view of the fact that the invention 
jo would apparently be adequately protected by the remaining 
claims, and since applicant does not desire to further delay the 4d 
issuance of the patent, he hereby authorizes and requests the 
cancellation of claims 1 and 2, and the renumbering of the re- 
maining claims. 
Respectfully: 
JONAS W. AYLSWORTH, 
Orange, N. J. By FRANK L. DYER 
q December 24, 1904. His Attorney. 
| 
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2—260. 
Div. 23 Room 379 Paper No. 5, Letter 
H. D. 


All communtcations should be addressed to AN communteations respecting this 
“The Commissioner of Patents, application should give the serial number, 
Wasuington, D. Cc." Bate of fling, aud title of Loventioa. 


DEPARTMENT OF THE INTERIOR, 
Unite States PATENT OFFICE, 
Wasuincton, D. C., January 4, 1905. 
Mailed Ps 
Jonas W. Aylsworth, 10 
Care Frank L. Dyer. 
Edison Laboratory; 
Orange, New Jersey. 





Please find below a communication from the Examiner in 
charge of your application, for Composition for Making Dupli- 
cate Phonograph Records, filed Nov. 3, 1903, serial number 
179,729. 

F. I. ALLEN 
i Commissioner of Patents. 

This action is in response to the amendment filed the 27th 20 
ultimo. 

Applicant is requested to file a drawing: representing a con- 
ventional sound record having inscribed thereon the names of 
the ingredients of the composition of matter claimed. 


J. T. NEWTON Ex 


J.HL. 

Mail Room 
Jan 
10 No. 6 30 
1905 Amdt. A. 

U. S. Patent Office. 1/10/05 


Unrrep States Patent OFFICE. 
Jonas W. Aylsworth, 
Composition ror Makinc DUPLICATE 
Pronocrarn Retorps 
Filed November 3, 1903 
Serial No. 179.729. 


Room No. 379 40 
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= i Honorable Commissioner of Patents, 


Sir: Please amend the above entitled case as follows: 
Page 3 after line 23, insert the following paragraph: 
Reference is hereby made to the accompanying drawing, 
which shows in perspectve a phonograph, record, having 
- A inscribed thereon the names of ingredients which are prefer- 
ably used in the preparation of my invention, 
Cancel claim 26, and renumber claim 27 as 26. 


10 REMARKS 


Claim 26 has been cancelled as being a duplicate of claim 25. 
A drawing has been filed in accordance with the Examiner's 
requirement of January 4, 1905. 
The case is believed to be in condition for allowance, which is 
respectfully solicited. 
JONAS W. AYLSWORTH, 


€ 
ee ee 






Orange, N. J. By FRANK L. DYER. 
January 9 1905. His Attorney. 
20 Mail Room 
wd Jan 

i. 10 : 

; 1905 No.7 

H U. S. Patent Office. Amdt. to Dig. 

Unitep States Patent OFFIce. 

Jonas W. orth 
Composition For MAkinc Duplicate 





30 =PHoNnoGRAPH RECORDS 
Filed November 3, 1903 
Serial No. 179,729 
Room No. 379. 


Honorable Commissioner of Patents 
Str—Please file the accompanying drawing in the above en- 
titled application as requested by the Examiner in the official 
letter of January 4, 1905. 
Respectfully, 





40 THOMAS A. EDISON 
$ By FRANK L, DYER, 
Orange, N. J. ; His Attorney. 
January 9 1905. 
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1 fee give the serial number at the head of this notice. 
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MLL. A. 2—181. 
ISSUE DIVISION. Serial No. 179,729. 


‘Au communications should be aaaressea 10 
“The Commissioner ot Yatents, 
Wastington, U. U. 


DEPARTMENT OF THE INTERIOR, 
Unirep States Patent OFFICE, 
Wasurncton, D, C., Jan. 18, 1905. 
Jonas W. Aylsworth, Assor., 
C/o Frank L. Dyer, 
Edison Laboratory, 
Orange, N. J. 

Sir—Your application for a patent for an improvement in 
Composition for Making Duplicate Phonograph Records filed 
Nov. 3, 1903, has been examined and allowed. 

The final fee, Twenty Dollars, must be paia, and the Letters 


Patent bear date as of a day not later than six months from the 
time of this present notice of allowance. 


If the final fee is not paid within that period the patent will be 
withheld, and your only relief will be by a renewal of the applica- 
tion, with additional fees, under the provisions of Section 4897, 
Revised Statutes. The Office aims to deliver patents upon the day 
of their date, and on which their term begins to run; but to do 
this properly applicants will be expected to pay their final fees at 
least twenty days prior to the conclusion of the six months al- 
lowed them by law. The printing, photolithographing, and en- 
grossing of the several patent parts, preparatory to final signing 
and sealing, will consume the intervening time, and such work 
will not be done until after payment of the necessary fees. 

When you send the final fee you will also send, distinctly and 
plainly written, the name of the Inventor and Title of Invention 
as above given, date of allowance (which is the date of this cir- 
cular), date of filing, and, if assigned, the names of the assignees. 

If you desire to have the patent issue to assignees, an assign- 
ment containing a request to that effect, together with the fee for 
recording the same, must be filed in this office on or before the 
date of payment of final fee. 

After issue of the patent uncertified copies of the drawings 
and specifications may be purchased at the price of five cents each. 
The money should accompany the order. Postage stamps will 
not be received. Very respectfully, 


ISP If payment is made by check or draft, the credit allowed is subject to the collection of the same, 


F. I. ALLEN 


Commissioner of Patents. 


ag- Alter allowan wir.to payment of the final fee, applicants should care- 

tally scrutinize the t-scription to see that theirstatements lage are correct, 
as mistakes not incurred through the fault of the office, and not alfording legal 
grounds for reissues, will not be corrected after the delivery of the letters patent to 
the patentee or his ugent. 
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Chief Clerk, U. S, Patent Office. 
Orance, N. J., Jan. 21, 1905. 
Honorable Commissioner of Patents, 
Washington, D. C. 

Sm—Enclosed I beg to hand you check for $20. in payment 
of the final government fee on the application of Jonas W. Ayls- 
worth filed Nov. 3, 1903 for composition for making duplicate 
phonograph records, Serial No. 179,729, allowed January 18, 
1905 and assigned to the New Jersey Patent Company to whom 
the patent should issue. , 

Very respectfully, 


Fid/Ark. : FRANK L, DYER. 
(Enc.) 
C.E.R. 2—I9g1. SeRrat No. 179,729. 


Issue Division. 
All communications should be addressed to 
“The Commissioner of Patents, 
Washington, D.C." 


DEPARTMENT OF THE INTERIOR, 
Usrrep States Patent OFFice, 
Wasurncton, D. C., Jan. 23, 1905. 
Jonas W. Aylsworth, Assor, 
C/o Frank L. Dyer, 
Edison Laboratory. 
Orange, N. J. 

Str—You are informed that the final fee of TWENTY DOLLARS 
has been received in your application for Improvement in Com- 
position for Making Duplicate Phonograph Records. 

Very respectfully, 
F. I. ALLEN, 


Cominissioner of Patents. 
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(Letters Patent No. 782.375 follows here.) 





Number (Series of 1900.) Div. No. 23 
179,729 1903 Ex’r's Book 73 
10 
Patent No. 782375 (03) ° 
Name Jonas W. Aylsworth 10 
Assor to New Jersey Patent Company, of Orange, N. J., a 
corp. of New Jersey. 
of East Orange 
County of 
State of New Jersey 
Invention 
Composition for Making Duplicate Phonograph Records. 
< Original. Renewed. 
= | Petition, Nov. 3, 1903 , 190 
“= | Affidavit “1903 » 190 20 
2 | Specification E atgeg , 190 
J Drawing 190 , 190 
E ) sr sheet Jan. 10/05 
= | Model or Specimen not reqd., 190 ~  , 190 
: First Fee Cash $15. Nov. 3, 1903 + 190 
= eo © Sect. 190 » 190 
= * App. filed complete — Nov. 3, 1903 » 190 
Examined J. T. Newton Ex. Jany. 13, 1905 » 190 
Countersigned = J, W. Babson » 190 30 
1-17-05 For Commissioner. | For Commissioner. 
Notice of Allowance Jany 18, 1905 » 190 
Final Fee Cash $20. Jan. 23, 1905 , 190 
“ * Cert, , 190 » 190. 
Patented February 14, + 1905 
Associate Attorney Attorney Frank L. Dyer, 
Edison Laboratory 
. Orange, New Jersey. 
Name . > Serial Number 
Patent No. Date of Patent 40 
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¥% Application 7 papers. 
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2. Amdt. Nov. 15/04 
3. Rej. Dec. 21/04 ‘| 
* 4. Amdt, Dec. 27/04 
10 5. Letter Jany. 4/05 | 
6. Amdt, A, Jan. 10/05 ' 
7. Amdt. to Deg. Jan. 10/05 { 
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the varlous requirements of Law in such cases made and provided; and 

Whereas upon due examination made the said Claimantgj 
adjudged to be justly entitled to a Patent under the Law, 

jow, (therefore, Hrnie, LETTERS PATENT are to grant unto the said. 
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paliicats - Ba? PAL RaeaS, £7it. deine or assigns for the term 
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thousand nine hundred and..." Leaneq.., the exclusive right'to make, use, 
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Patented February 14, 1905, 


PATENT OFFICE. 


JONAS W. AYLSWORTH, OF EAST ORANGE, NEW JERSEY, ASSIGNOR TO 
NEW JERSEY PATENT COMPANY, OF ORANGE, NEW JERSEY, A COR- 


PORATION OF NEW JERSEY. 


COMPOSITION FOR MAKING DUPLICATE PHONOGRAPH-RECORDS. 





SPECIFICATION forming part of Letters Patent No. 782,375, dated February 14, 1905. 
Application fled November 3, 1903. Serial No. 179,728, 





To all whom it may concern: 

Be it known that I, Jonas W. Ayiswortu, 
acitizen of the United States, residing at East 
Orange, in the county of Essex and State of 
New Jersey, have invented certain Improve- 
-ments in Compositions for Making Duplicate 
Phonograph- Records, of which the following 
isa description. 

My invention relates to a new composition 
adapted particularly for making duplicate 
phonograph-records obtained by any suitable 
process from a matrix or mold; but the com- 
position has been gotten up especially for mak- 


ow 


ing duplicate phonograph-records obtained by | 


4 


a 


the process described in patent to Miller and 
Aylsworth,No. 683,615,dated October 1, 1901, 


and wherein a suitable mold carrying on its / 


bore the negative representation of the record 
to be duplicated is immersed ina molten wax- 
like coagulabie material, which formsa coagu- 
lated layer of the desired thickness on the | 
bore of the mold, after which the material is 
reamed out internally while warm and the re- 


a 


° 


sulting duplicate removed by shrinking dia- | 
metrically and removing the same longitudi- | 


a 


nally from the mold, its ends being finally fin- 
ished. The desirable properties or character- 
istics of my improved composition are such. . 
however, that it may be effectively utilized 
for the manufacture of duplicate phonograph- 
records obtained by means of any process 
wherein material in a molten or plastic con- 
dition is introduced into a matrix or mold and 
is allowed to set or is expanded therein so as 


° 


3 


35 to take an impression, being removed by dia- | 


metric shrinkage sufficient to clear the engag- | 
ing surfaces. 
A composition suitable for. the purpose 
should have certain peculiarities, which I have | 
40 heen ableto secure only after longexperiment. 
In the first place, the composition should be 
very limpid when in a molten or plastic state, 
80 as to flow into intimate engagement or con- 
tact with the record-surface, and thereby per- 
45 mit a very sharp impression to be received. | 
It should be free of decomposition products, 


which would otherwise result in the generation 

of gas, forming bubbles, which would destroy 

the commercial character of the record-sur- 

face. Itshould be of excessively-tine texture 50 

or grain, so as not to produce extraneous 

sounds when the reproducer rubsover it. It 

should be very hard when set, so as to reduce 

wear as much as possible, due to the tracking 

of the reproducer. It should have the capac- 55 

ity of passing fromthe liquid to the solid state 

through an intermediate condition of gradu- 

ally-reduced plasticity, to thereby enable the 

duplicate to shrink internally and toward the 
surface, so as not toclear the mold until quite 66 

hard, to thereby preserve the record, instead 

of chilling very rapidly at the surface to forma 

relatively hard film, which tends toshrinkaway 

from the mold even when the mass of the ma- 

terial is still molten, since I find that materials 65 
having this latter characteristic are not suit- 

able for the purpose, owing tothe danger of the 

record-surface being injured under the effect 

of the unequal chilling. Itshould not be sticky 

or tenacious, so as to adhere to the mold when 7° 

set, even to the smallest extent. It should 

| be capable of shrinking away from the mold 

| when quite hard by a reduction in its temper- 
ature. It should have a very smooth and 

| polished surface, so as to eliminate foreign 75 

| noises due to the tracking of the reproducer. 

| It should be free from air and gas bubbles, 

| which if present at the surface would destroy 

the commercial character of any duplicates 

containing them. Itshould shrink aniformly 80 

without warping, so as to be capable of ef- 

| fective use with standard talking-machines. 

| It should not be affected by moisture, so as 

| to be preserved in damp climates; and it 
| should have a high melting-point, so as not 85 
' tosoften in hotlocalities. When hot, itshould’ 
be capable of being cleanly cut in reaming 
‘without dragging or chipping, so as to pre- 

| sent a smooth clean surface on the bore of 

\ the duplicate. Preferably it should be of a go 
very dark color to permit imperfections to be 

| better observed. Itshould be perfectly amor- 
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phous and non-crystalline; since the latter ma- | The alkaline solution is added as rapidly as 
terials harden yery quickly at the surface possible without unduly running the tempera- 
when their congealing temperature is reached tive down orcausingexcessiv eboilingor foam- 
and shrink irregularly, with the objections | ing. The solution can be added quite rapidly 
pointed out. The composition which I have | at first; but toward the end it must be added 
invented and which will be herein described | very slowly. The addition of the alkaline so- 
is one possessing these characteristics, and | lution to the stearic acid results in the pro- 7° 
hence is especially adapted for use in thisart. duction of stearates and palmitates of soda 

In describing my improved composition | and of aluminium, the latter being :netillic * 
and the process which I prefer to follow in , soapsor metallic salts of fatty acids, During 
compounding the same I shall refer to prefer- | the saponification which thus takes place wa- 
able proportions of ingredients, to preferable | ter is drivenotf. At the end of the operati 
steps or procedures in the process, and to | the temperature will have gradually run uj 
preferable temperatures, all based on actual | to about 360° Fahrenheit. I now add to the 
practical experience in this art; but it will be | molten metallic-soap mixture twenty-one and 
understood that in these respects considerable _ thirty-six hundredths pounds of a very hard 
variations may be made, as will be obvious | wax, preferably carnauba, the latter consist- 80 
to those skilled in the art. ing of a mixture or combination of the higher 

Reference is hereby made to the accompa- | fatty acids and alcohols, The carnauba-wax 
nying drawing, which shows in perspective a | used should be as clean as possible, and it may 
phonograph-record having inscribed thereon | be purified by melting the same with an eqnal 
the names of ingredients which are preferably | weight of water, heating by a jet of direct 85 
used in the preparation of my invention. steam and boiling for a short time, then draw- 

In making my improved composition I pre- | ing off or evaporating the water, after which 
fer to proceed, therefore, substantially as | it may be poured into pans, where-it is al- 





a 


S 




















follows: lowed to cool into cakes suitable for weighing. f./ 
I first take one hundred pounds of commer- | When the carniauba-wax is added to the soap 90 
cial stearic acid, which, as is known, is gen- | mixture, thetemperature of the mass is raised , | 





erally a mixture of stearic and palmitic acids, | to about 450° Fahrenheit and maintained un- 
and melt the same in a suitable galvanized- | til all foaming ceases, which usually tal 
ivon caldron or other vessel ata temperature | abouttivehours. — By thus subjecting the mix: 
of about 240° Fahrenheit. The stearic acid | ture to a relatively high heat a combination 95 | 
used melts at about 186° Fahrenheit. Care; is effected between the alcohols. of the ear- i 
should be taken to see that the stearic acid is nauba-wax and the excessive stearic acid pres- | 
substantially free from oleic acid, as well as ent in the metallic-soap composition, forming 
from mineral acids, salts, glycerin, and un- a hard wax-like compound ether, whieh gives 
decomposed fats, as tallow, &c. It should | to the composition many of its de: lechar- 100 
also be free from mucilaginous substances and | acteristics. Unless the carnauba-wax is heat- 
hydrocarbons. When the stearic acid is fully | ed materially beyond its melting-point, r 
melted, I then add tu the same a water solu- | sultingin the reaction referred to taking plac 
tion of carbonate of soda and aluminate of | the composition, although harder, is very bri 
soda, obtained, preferably. in the following | tle and shrinks excessively and is therefore 105, 

ay: I first dissolve twenty-one and a half not so desirable as when the high heating is - 
pounds of recrystallized sodium carbonate, in effected. Furthermore, unless this is done 
a suitable steam-jacketed caldron of about | there is greater likelihood of decomposable 
twenty gallons capacity, in ten gallons of wa- | products remaining in the composition, af- 
te! 1 add to the solution four hundred | fecting the character thereof and résulting in 110 
-two grams of caustic soda of the best | the production of bubbles in the: surface of 
grade of the commercial article. When all | the resulting duplicate. 
is dissolved, I add one hundred and seventy- | After the treatmentof the molten material 
five grams of metallic aluminium, preferably | at a high temperature has been effected and 
in the form of pieces about three inches by | all foaming has ceased I add’twenty-one and 115 
twelve inches square and twenty one-thou- | thirty-six hundredths pounds of ceresin there- 
sandths of an inch in thickness. When the | to, although other hydrocarbon waxes may 
metal is added to the solution, I turn off the | be employed, such as paraffin or ozocerite. 
heat and allow the metal to dissolve, whiclr | The purpose of this latter ingredient is to 
tukes plice inside of three hours. When all | make the mixture non-hygroscopic and also 120 . 
the metal is dissolved, the solution is filtered | less brittle than it otherwise would be. When 
while still hot in a filter-press or in any other | ceresin is used, its melting-point should be. 
way. iz the alkaline solution to the | preferably, about 145° Fahrenheit, and ia any 
melted stearic ecid | gradually raise the tem- | event as high as can be obtained, and it should 
perature of the latter so as to correspond with | present a fine grain on fracture and should 123 
the increased melting-point~Gf the mixture. | be free from paraffin. 
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rapidly as For the purpose of darkly coloring the | soap, carnauba-wax and ceresin, substantially | 
etempera- 65 composition a suitable amount of fine pure | as set forth. 
agorfoam- lampblack—say from .9 per cent. to three 7. Acomposition for phonograph recording- 
lite rapidly per cent. thereof—r other suitable inert | surfaces, comprising 4 mixture of a metallic 
t be added 5 finely-pulverized pigrient may be added to | soap anda wax-like compound ether, substan- 
lkaline so- the molten mass at any stage of the opera- | tially as set forth. 
a the pro- 70 tion. Preferably, however, the coloring-mat- 8. Acomposition for phonograph recording- 7° 
eswf soda ter is added together with the carnauba-wax. | surfaces, comprising a mixture of a metallic 
ig metallic e After the ceresin is added and thoroughly | soap, a wax-like compound ether, and a non- 
During ( 10 incorporated with the mixture the congealing | hygroscopic ingredjent, substantialiy as 
: place wa- | temperature of the latter may be regulated | forth. 
Loperatini: 75 ‘ by adding free stearicacid thereto. Inusing| 9, Acomposition for phonograph recording- 75 
lly run ui the process described in the patent to Miller | surfaces, comprising a mixture of a metallic 
add to the and Aylsworth, before referred to, I prefer | soap, a wax-like compound ether and ceresin, 
ty-one and 1§ to adjust the congealing-point of the mixture | substantially as set forth. 
very hard at about 290° Fahrenheit, sinceexcellentcom-| 10. A composition for phonograph record- 
er consist- 80 mercial results have been secured at that | ing-surfaces, comprising a mixture of a me- 80 
the higher temperature: I fird that in dealing with | tallic soap, a hard wax and a black pigment, 
nauba-wax temperatures above 290° Fahrenheit the ad- | substantially as set forth. 
and it may’ 20 dition of one per cent., by weight, .of stearic 11. A composition for phonograph record- 
than equal acid effects a drop of about 5° Fahrenheit | ing- surfaces, comprising a mixture of'a me- 
of direct 85 in the ‘congealing-point. Obviously this reg- | tallic soap, a hard wax and lampblack, sub- 85 | 
ham dit ulation of the congealing-point of the mix- | stantially as set forth. 
fte¥ whieh ture depends upon the special process which | 12. A composition for phonograph record- 
revit is al- 25 is to be followed in making duplicates, and | ing-surfaces, comprising a mixture of a me- 
weighing: A where the congealing temperature is not im- | tallic soap,carnauba-wax and a black pigment, 
othe soap go portant no attention whatever need be paid | substantially as set forth. 9° 
sais rateed toits regulation. The material is now strained, 13. A composition for phouograph record- 
tained un- preferably through open muslin, and is ready | ing-surfaces, comprising a.mixture of a me- 
ally takes H 30 for.use. : tallic soap, carnauba-wax and lampblack, sub- 
we ee mix- a While I prefer in all cases to make use of | stantially as set forth. 
mbination 95 caranuba-wax, as described, yet I find that | 14. A composition for phonograph record- 95 
f the ‘enr= beeswax and Chinese wax and palm-wax all > surfaces, comprising a mixture of a me- 
acid pres~ contain alcohols somewhat similar to those of | tallic soap, carnauba-wax, ceresin and a black 
a, forming 35 carnauba-wax and by which substantially simi- | pigment, substantially as set forth. 
hich gives lar reactions take place. These materialsmay | 15. A composition for phonograph record- 
ralileahaes 806 therefore be substituted for the carnauba- - surfaces, comprising a mixture of a me- 100 
ast is libate wax, but always at a sacrifice in the desirable | tallic soap, carnauba-wax, ceresin and lamp- 
mikes ves condition of the resulting products. | black, substantially as set forth. 
ig place 4° Having now described my invention, what | 16. A composition for phonograph record- 
very heite | I claim as new therein, and desire to secure by | ing-surfaces, comprising a mixture of a me~ 
therefore 105, Letters Patent, is as follows: : |‘ tallic soap, a wax-like compound ether, anda 105 
heatin eg is a Hi ‘ 1. Atomposition for phonograph recording- | black pigment, substantially as set forth. | 
ts dw done td surfaces, comprising a metallic soapand a hard _ 17. A composition for phonograph recond- 
omposable i 45 wax added thereto. substantially as set forth. | ing-surfaces, comprising a mixture of a me- | 
nition. ats 2. Acomposition for phonograph recording- | tallic soap, a wax-like compound ether aml | 
stl sy ‘phi 1 surfaces; comprising a metallic soap and car- | lampblack. substantially as set forth. 110 j 
aithinn ot , nauba-wax added thereto, substantially as set | 18. A composition for phonograph record- | 
forth. ing-surfaces, comprising a mixture of stearate | 
nimaterial 5°. 3. Acomposition for phonograph recording- | of soda, carnauba-wvax, anda aon-hygroscopic 
ented and surfaces, comprising a mixture of metallic | ingredient, substantially as set forth. 
ui soap, a hard wax and a non-hygroscopic in-| 19. A composition for phonograph record- 115 
gredient, substantially as set forth. ing-surfaces, comprising a mixture of stearate 
4. Acomposition for phonograph recording- | of soda, carnauba-wax and ceresin, substan- | 
55 surfaces, comprising a mixture of a metallic | tially as set forth. 
/ soap, x hard wax, and ceresin, substantially as 20. A composition for phonograph record- 
AN set forth. ing-surfaces, comprisinga mixture of stearate 120 
se. WI 5. Acomposition for phonograph recording- | of soda, carnauba-wax and a black pigment, i 
should ie surfaces, comprising a mixture of a metallic | substantially as set forth. 
and i yes 60 soap, ca*nauba-wax and a non-hygroscopic in- | 21. A composition for phonograph record- \ 
it si kl ’ gredient, substantially as set forth. . | ing-surfaces, comprising a stearate of soda, | 
d pels sg 6. A composition forphonograph recording- carnauba-wax and lampbleck, substantially as 125 i 
ad swould 125 surfaces, comprising a mixture of a metallic | set forth. | 
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| 22. A composition for phonograph record- , of ‘soda, stearate of alumina, carnanba-wax. 
2 i “ P ! és r 
ing-surfaces, comprising a mixture of stearate | ceresin and lampblack. substantially as set 
of soda, stearate of alumina, and carnanba- | forth, , ‘ 
avax, substantially as set forth. | This specification signed and witnessed this 
5, 2. =A combusiaion for phonograph record- | 29th day of October, 1903. 
ing-surfaces, comprisinga mixture of stearate | SAS W. AYLSW' 
of soda, stearate of alumina, carnauba-wax JONAS W. A WORTH, 
and lampblack, substantially as set forth. Witnesses: 
_ 24. A composition for phonograph record- Frank L. Dyer, { 
‘ +e ing-surfaces, comprising a mixture of stearate Witttam A. Doan, ! 
t 
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To all whom it may concern: 

Bo it known that I, THomas A. Epison,4of 
Meulo Park, in the county of Middlesex and 
State of New Jersey, have invented an Im- 
provement in’ Phonograph or Speaking Ma- 
sees of which the following is a specifica- 

jon: 

‘The object of this invention is to record in 
permancut characters the human yoice and 
other sounds, from which characters such 
sounds nay be reproduced and rendered andi- 
ble again ata future time. 

The invention consists in arranging a plate, 
diaphragm, or other flexible body capable of 
being vibrated by the human voiee or other 
sounds, in conjunction with a material eapable 
of registering the movements of sach vibrat- 
ing body by embossing or indenting or alter- 
ing sucb material, in-ssach a manner that such 
register-marks will be sufficient to cause a sec- 
ond vibrating plate or body to beset ie motion 
-by them, and thus reprosiuce the mcvions of 
the first vibrating body. 

The invention further consists in the various 
combinations of mechanisin to ca:+y out my 
inventiou. 

Lhave discovered, atrer a long series of ex- 
periments, that a diaphragm or other body 
eapable of being set iu motion by the human 
Voice does not give, except in rare instances, 
8uperimposed vibrations, as has heretofore been 
aupposed, ut that each vibration is separate 
and distinct, and therefore it becomes possible 
to record and reprotiuce the sounds of the bu- 
man voice. : 

To the drawings, Fi 
tion, illustrating 
a plan of the same. 

A is a cylinder having a helical indeoting- 
Roove cut from end to end—say, ten grooves 
tc the iuch. Upon thisis placed the material 
ts be indented, preferably metallic foil. This 
dram or cylinder is secured to a shaft, X, hav- 
ing at one end a thread cut with ten threads 
to, the inch, the bearing Palso having a thread 
cut in it. 


cure 1 is a vertical sec- 
invention, and Fig. 2 is 











L is a tube, provided with a longitudinal 
slot, nud it is rotated by tae clock-work at M, 
or other source of power. 

‘The shaft X passes into the tabe L, and it 
is rotated by a pin, 2, secured to the shaft, 
and faesing through ths slot on the tabe L, 


the object of the long slot being to allow the 
shaft X to pass audwisethran h the center or 
sopport P by the actiou of the screw on X. 


At the same time that the cylinder is rotated 


it passes toward the support O. 

isthe speaking-tube or mouth-piece, which 
may be of any desired character, so long as 
proper slots or holes are provided to re-enforce 
the uissing consonants. Devices to effect this 
object are shown in my application, No. 143, 
filed Angust 23, 1877. Hence they are not 
shown or :urther described herein. 

Upon the end of the tube or mouth-piece is 
a diapbragm, having an indenting-point of 
hard materiai secured to its center, and sr ar- 
ranged in relation to the cylinder A that the 
paint will be exactly opposite the groove in 
the cylinder at auy position the cylinder may 
oceupy in its forward rotary movement. 

The speaking-tabe is arranged upon a stand- 
ard,which, in practice, I provide with devices 
for causing the tube to approach and recede 
from the cylinder. 

The operation of recording is as follows: 
‘The cylinder is, by the action of the screw in 
X, placed adjacent to the pillar P, which 
brings the iudentiog-point of thediaphragm G 
opposite the first groove on the cylinder, over 
which is placed a sheet of thick metallic foil, 
paper, or other yielding material. The tabe 
B is then adjusted toward the cylinder until 
the indenting-point touches the material and 
indentsitslightly. Theclock-work is thenset 
tnnning, and words spoken in the tube B will 
cause the diaphragm to take up every vibra- 
tion, and these movements will be recorded 
with surprising accuracy by indentations in 
the foii. : 

After the foil on the cylinder bas received 
the reqnired indentations, or passed to its 
fall limit toward’O, it is made to retnrn to P 
by proper menus, and the indented material is 
brought to a position for reproducing and ren- 
dering audible the sounds that bad been made 
by tho person speaking into the tube B. 

C is a tube similar to B, except that the dia 
pkragm is somewhat-lighter and more sensi- 
tive, although this is not actnally necessary. 
In front of this ciaphinem is a light spring, 
D, having @ small pointshorter and finer than 
the indentio pee on the diaphragm of B, 
This spring and point are so arcanged as to fall 
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exnelly into the path of all the indentations, 
This spring is connected to the diaphragn: F 
of C by a thread or other substance capable 
of conveying the movements of D. Now, 
when the cylinder is allowed to rotate, the 
spriog D is set in motion by each indentation 
corresponding to its depth and length. ‘This 
motion is conveyed to the diaphragm either 
by vibrations throngb a thread or directly by 
connecting the spring to the diaphragm F, 
and these motions being due to the indenta- 
tions, which are an exact record of every move- 
ment of-the first diaphragm, the voice of the 
‘speaker is reproduced exactly aud clearly, and 
with sufficient volnme to be heard at some dis- 
tance. : 

Tho indented materia! may be detached from 
the machine and preserved for any length of 
time, aud by replacing the i 
manpver the original speaker's voice can be re- 
produced, and the same may be repeated fre- 
quently, as the [cil is not changed in shape if 

e apparatus is properly adjusted. 

‘The record, if it be upon tin-foil, may be 
stereotyped, by means of ‘he plaster-of-paris 
process, aud. from the stereotype multiple 
copies may be made expeditionsly and cheaply 
by casting or by pressing tin-foil or otuer ma- 
terial apon it. ‘This is valuable whea musical 
compoaltions are required for numerous ma- 
chines. 

Tt is obvious that many forms of mechanism 
may be used to give motion to the material to 
be indented. For iustance, a revolviog plate 
be fy a avolate spiral cut both on its upper 

lower surfaces, on the top of which the 
foil or indenting material is laid and secured 
ina proper manner. -A two-part arm is used 
with this disk, the portion beneath the disk 
having 2 point in the lower groove, and the 
portion above the disk carrying tha speaking 
and receiving diaphragiic devices, which arm 
ia caused, by the volute spiral groove upon 
the lower surface, to swing gradually from 
near the center to the outer circumference of 
‘he plate as it is revolved, or vice versa. 
An apparatas of this general character 
to & magnet that indents the paper 
is shown ia my application for a patent, No. 
123, filed March 26, 1877; lence no claim is 
made hercin to such apparatus, and farther 
Géscription of the same is unnecessary. 

A wide continuons roll of material-may be 
used, the diaphragmic devices being recipro- 
cated by proper mechanical devices backward 
‘and forward over tlic roll as it passes forward; 
or 2 narrow strip like that in a Morse register 
may be mored in contact with the indenting- 

int, and from this the sounds may be repro- 
ke |. The'material employed for this pur- 
pose may be soft paper saturated or coated 
with parailine or similar material. with a shect: 
of metal foil on tle surface thereof ta receive 
the impression from the iudenting-point. 

I do not wish to contine myself to reprodue- 
ing sound by indeutations only, as the trans: | 




















milting or recording device may be ina sini. 
ous form, resulting from the use of a threat 

passing with paper beneath the pressure-roll- 
ers t, (See Fig. 3,) such thread being moved 
Isterally ‘by @ fork or eye adjacent to the 
roller t, and receiving its motion from the dia- 
plregu: G, with which such fork or eye is con- 
nected, and thos record the movement of the 
diaphragm by the impression of the thread in 
the paper to the right and left of a straight 
line, from which indentation the receiving- 


-diapbragm may receive ils motion and the 


sound be reproduced, substantially in the man- 
ner Ihave already shown; or the diaphragm 
may, by ils motion, ve more or less pressure 
toan inking-pen, u, Fig. 4, the point of whicl. 
rests upon paper or other material moved 
along regolarly beneath the point of the pen, 
thus causing moore or less ink te be deposited 
upon tue material, according to the greater or 
lesser movement of the diaphragm. These 
ink-marks serve lo give motion to a second 
diaphragm when the paper coutaining such 
marks isdrawo along bencath the end ofalever 
resting npon them and connected to such dia- 
phragw; the leverand diaphragm being moved 
by the friction between the point being grent- 
est, or the thickness of the ink being greater 
where there is a large quantity of ink than 
where there is a small quantity. Thos the 
original sound-vibrationsare reproduced upon 
thesecond diaphragm. 

Telaim as my invention— 

4. The method hercin speeiBed of reprodde- 
ing the huinan voice or other sounds by cans- 
ing the sound-vibrations to be recorded, sub- 
stantially as specified, and cpalaing motion 
from that record, substantially 9s set forth, for 
the reprodaction of the sonnid-vibeations, 

2. The combinaiioa, with a diaphragm ex- 
posed to soand-vibrations, of a moving surface 
of yiclding material—such as metallic foil— 
npon which marks are fnade corresponding to 
the sound- vibrations, and of a character 
adapted to use jn the reprodnetion of thesound, 
substantially as set forth. 

3. The combination, with a snrfrce having 
marks thereon corresponding to sound-vibra- 
tions, of a point receiving miotion from sncb 
marks, and a diaphragm connected to said 
point, and responding to the motion of the 
point, substantially as set forth. 

4. Ta an instrament for making @ record of 
sound-vibrations, the combination, with the 
diaphragm and point, of a cylinder having a 
helical groove aud means for revolving the 
eylinderand communicating an end movement 
correspoiling to the inclination of the helieai 
groove, substantially as set forth. 

Signed by me this 15th day of December, 
A. D. 1877, 











THOS. A. EDISON, 


Witnesses: 
Geo. T, PINCKNEY, 
Caas. H. Sairs. 
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SPECIFICATION forming part of Letters Patent No, 287,166, dated October 99, 1883, 


To all whom it may concern: 

Be it known that I, Curistopmer 0. Rey- 
NOLDS, of Prescott, in the county of Yavapai 
and Territory of Arizona, have invented cer- 

5 tain new au useful Improvements in Phono- 
graphic Instruments; anil Ido hereby declare 
the following to be a full, clear, and exact de- 
scription of the invention, such as will enable 
othersskilled in the art to which it appertains 

10 to mako and use tho same. 

This invention relates to improvements in 
phonographic instruments, and methods by 
which ure produced permanent records of 
sounds in such form that the sounds may be 

15 reproduced through the instrumentality of the 
” records. 

Instruments of this class as heretofore con- 
stracted have produced the sound-record by 
embossing or indenting a sheet of tia-foil or 

20 similar thin and pliable material, which is 
supported Spon 8 revolving cylinder or piate 
to receive the action of a recording-stylus, 
which is foreed directly against the sheet by 

~ 8 diaphragm vibrating in response to sounds, 


at 5. 
. UniTep STATES 


25 the said cylinder or plate being grooved spi- | 


rally in oyler to permit the record-sheet to 
be forced into the groove to raise the record 
on one side of the sheet, while it is sunken or 
indented on the other side. The disadvan- 
3c tages of such an instrument are as follows: 
First, its sepa for continuous recording is 
~ limited. by the dimensions of the cylinder or 
* plate which supports the record-sheet; second, 
removing the shoct from ita x’ xting plate 
35 or cylinder destroys the perfection of the ree- 
_ ord,.as the embossing becomes more or less 
orobliter, las the thin and soft 
ing noseanity incident to its renovaly tied, 
ident to its removal; 

e 40 the embossing is so delicate and fragile that 
it-is distorted by the action of a stylus, with 
which it is moved in contact for the purpose 
of reproducing the sounds, and consequently 
the reproduction is not exact; and, fourth, the 






OR 45 resistance whiclt the record-shect opposes to 

Ds, the rocording-stylus prevents the dixphragm 

from having an amplitude of vibration cor- 

- mensnrate with the force of the sound-waves 

yew, projected against it, and therefore the repre- 

ey §0 duction will not have the volume or loudaess 
of the original sounds, 
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It is the object of my invention to provide 
a phonogra’ apparatus which is not sub- 
ject to the disudvantager above enumerated; 
and to this end it consists ins new method 55 
aniL-certain novel constructions aud combina- 
tions of devices, which Will be clearly under 
stood from the solewing: particalar deserip- 
tion, in connection with the accompanying 
dvawings, in which— 60 

Figure 1 is a side elevation o1 a phonograph 
constructed according to my invention. Fig. 

2 is a top view thereof. Fig. 3 is a scction on 

the line z x, Figs. Land 2. Fig. 4 is a-view 

in elevation aud diametric section of a modi- 65 

fied form of the record-cutter. Fig. bisa view 

in clevation and section of another madifica- 

tion of the record-cutter. Fig. 6is e plan view 

of a portion of an instrument adapted to cut 

the record on both sides of the record-strip. 70 

Fig. 7 is a diametric section of a form of dia- 

phragin adepted for use in my improved pho- 

nograph. Fig. Sis a dingrain illustrating the 

construction of an instrament for copying and 
iyi inat record mate by the 75 

rmucnts, Fig. 2 is wacetlon 

of a portion of a teloplione-transmitter adupt- 

ed for transmitting sounds in connection with 

a record-strip produced by my improved in- 

strument. Fig. 10 is a fragmentary section of 80 

another form of telephonictransmi! pted. 

for operation by the record-strip; aud Fig. 11 

ig a view in cross-section of various forms of 

strips which may be used to receive the record. 

=In the drawings, the letter A indicates a 85 

base-board, upon which the various parts of 

my phonograph are mounted, 

Bisa mouth piece, in which is secured a 
diaphragm, ©, in the manner usual in such in- 
struments, and from the center of this dia-- 90 
phragm projects a stem, D, corresponding to 
the stylns of the ordinary phonograph. ‘The 
outer end of this stylus plays between two 
guides, E E, supported ee suarm, I, which 
projects fromthe adjustable standard @. whieh 95 
ca’ ‘es the mouth-piece. Those guides E are 
arranged to receive between them the travel- 
ing record-atrip H, which is guided acrosstho 
edge of a rotary soles Tee 7 ve is car- 
ried by a shaft, K; mounted in bearings at tho 
tops of standards k, risiug fromthe base-board. 
Said shaft has also fixed upon it a-friction- 
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Wheel, L, which isdriven by alarger friction- { H is drawn across its edge, and if, while this 


wheel, M, carried by a shaft, M’, supported 
by standards m, dni carrying at its opposite 
end a friction-pinion, M¢, which is driven by a 
§ main driving friction-wheel, N, carried by a 
shaft, N’, which rotates in bearings ou stand 
ards x. This ‘shaft ‘N‘ is provided with a 
worm-gear, 0, which meshes with s tooth- 
pinion, P, mounted on a transverse shaft, 2’, 
10 supported by standards p, and having fixed 
upon it a friction feed-whel, Q, over which 
passes therecord-strip H, said strip being held 
properly in contact with the periphery ofsaid 
wheel by means of an adjustable press- 

15 ure-wheel, rd 
Near the opposite end of the base-board 
from the feed-wheel Q, and beyond the guides 
EE, is a guido, R, which also supports the 
-record-strip and directs it properly between 
20 the guides FE. The record-strip, as shown 
in Fig. 1, is oblong in cross-section, a8 shown 
also at H in Fig. 11. It is to be made of a 
metal which will well support itself and resist 
ordinary wear—such, for instance, as copper, 
25 brass, iron, orsoft untempered steel. The di- 
mensions of the strip may be varied; but in 
practice a strip from ouc-eighth to three-six- 
ths of an inch wide, and from one thirty- 
a to one-sixteenth of an inch thick, 
3° will be found to be of convenient size for gen- 
eral usc. It is designed to ent into the edge 
of this strip indentations or notches ‘corre- 
mpoedy to the record-indentation of the or- 
nary phonograph, this indented edge to be 
35 drawn in contact with as'ylns connected with 
@ reproducing - diaphroxm in the ordinary 
manner, and thus reproducing the recorded 


sounds. 
‘The operation of the ap) us as shown in 
40. the drawings will be readily understood. The 
record-etrip Hi is first passed through the 
guide R, and then between the guides E in 
contact with the stem D, and on over the feed- 
wheel Qand under the pressure-wheel. The 
45 strip may be delivered from a snitable reel, 
ox shown in tho drawings, ) and after Jeaving 
feod-wheel may be-wound upon another 
reel, or disposed of in any desired manner. 
The guides and guice-wheel are so arranged 
§0 that the cage of the strip H will lightly touch 
the edge of the. cutter-wheel I. Now, when 
the shaft N’ isturned by its crank N’, muion 
is transmitted throngh, the friction-wheel N, 
inion M’, shaft M’, friction-wheel M, pinion 
55 L, and shaft K to the eutter-wheel I, which 
pas a knife-edge of tempered steel. The rela- 
tion of the devices for transmjtting motion is 
such that aren xia the pas is turned 
eomparativ: lowly, a very rapid rotary mo- 
60 tion will begiven tothe entter-wheel. Atthe 
same time that motion is being transmitted to 
the cutter-wheel from shaft N’ said shaft also 
transmits motion through the worm o, pinion 
P, and shaft PY to the feed-wheel Q in the di- 
65 rection indicated by thearrow, and thus, while 
the cutter-wheel is rotating, the record-strip 





operation is going on, soundsare produced in 
front of the diapragm C, said diaphragm will 

be cansed to vibrate and operate the stem D 7n 
to drive the record-strip against the cutter- 
wheel I with a range and fored of movement 
corresponding to the air-vibrations set up by 
the sounds, and the eutter-wheel will conse- 
quently ent notches or indentations into the 75, 
edge of the record-strip which represent an 
exact record of such sounds, 

It will be readily seen that the eutter-wheel 
opposes but a slight resistance to the move- 
ment of the record-strip, as it is so sharp and 80 
its movements so rapid that the edge of the 
record-strip is easily and rapidly cut away 
when it is passed against the cutter, even 
though the strip be of a material and bulk 
which enable it to sustaina considerablehand: 85 
ling and friction when used for reproducing 
sounds, by drawing its indented edge in con- 
tact with a stylus arranged to operate a dia- 


phragm. 

It will also be seen that a record of indefi- 90 
nite length may be produced, or short records 
may be produced in rapid succession, by feed- 
ing me of the desired length to the cutter- 
wheel. 

In order to keep. the eutter-wheel clear'of 95 
particles of metal which might adhere to it,- 
a light spring, #, is arran; to bear against 
each side of said wheel, so as to scrape off the 
adhering cuttings. This is a great scr soins 
over the old forms of phonographs, in which, 
as is well known, the extent of the record is 
limited by the dimensions of the plate or cyl- 
inder which supports the foi.-strip. 

The sounds reproduced by r record-strip 
formed by my machine spares more nearly 105 
theoriginal soundsin loudnessand yolumethan 
do the sounds reproduced by the old forms of 
records, as by ny improvement go little re- 
sistance is opposed to the movement of the 
strip that thediaphragm hasa~ibration much rro 
more nearly commensurate with the sounds 
projected against it than is possible when the 
record must be produced entirely by the force 
of movement of the diaphragm in driving the 
stylus against a record-sheet. 115 

‘The record-cutter need not belimited in form 
toa simple rotary knife-edged disk. Ihave 
contemplated using a cutter epereting after 

own in Fig. 


3 


the manner of a band-saw, as 

4, in which the letter T indicates a steel band 120 
having one of its lateral edges beveled and 
sharpened to act upon the record-strip. 

I msy also use 8 rim-wheel cutter, as shown 
in Fig. 5, in which the letter T’ indicates a 
spoked wheel having a rim, T*, one of the lat- 125 
eral edges of which is beveled to knife-edge, 
as shown at t. 

I may also form the cutter-whee? with cut- 
ting-faces, similar to a fine file, to facilitate 
its cutting and smoothing of the edges of the 
notehes; such file-faces are not essential. 

Tu Fig. 6 is illustrated a portion of an im 
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strnment having (wo entters, T’ and T‘, be- 
tween tho edges of which the record-sirip H 
passes, rid up pening ig also through a guide- 
eye, ¥, connected to the stem D’, projecting 
5 from adiaphrazm, (. Inan instrument thus 
constructed the coniplete vibration of the dia- 
phragm in both directions is utilized for pro- 
cing the record, complementary portions of 
the record being cut in opposite edges of the 
to strip. If such a strip be drawn between a 
fixed stylns and a movable stylus attached to 
a Teproiiuoing-disphragm, it is alious that 
the two el; e strip will cv operate in 
giving the diaphragm vibrations of extensive 
15 al bee and thus the reproduction ofsounds 
will be very nearly a3 loud as the original. 
In order to give the recording-diap 
capacity for free and prompt vibratio: 
preferred to form said diaphragm 
20 Tekiscoreigalioas, siscilantothe diaphragms 
of pressnre.gages used for indicating steam- 
pressure.’ Suc! Pa aie skagen is shown in see- 
won in Fig. 7, in which C* indicates the dia- 
phragm, and 0 ¢ ¢ the corrugations. Thaye 
25 found such a diaphragm very sensitive and. 
efficlent in response to sounds. 
The eomentiel petncigle of my improvemert 
may be utilized for reproducing, in durable 
amplified form, the fragile records made 
30 by the old styles of phonographs. Tn the di- 
agram Fig. 8 is illustrated the embodiment 
of my improvement in an apparatus for this 
purpose. The letter A* designates a cylinder 
which may be. atranged to travel longitudi- 
35 nally, as well as to rotate in a manner similar 
to that ofthe cylinder of the old styles of pho- 
nographs. B* is a lever prov: ided with a sty- 
dus, , for acting upon an old record-sheet, 
which may be placed npon this cylinder, 
4o Said lever has an adjustable falerum, 7’, aud 
at the end opposite the stylus carries a press- 
ure-roller, B'. ‘The letter G* indicates a sup- 
ting: oe agninst which the roller B* will 
Be premed aspring, s. This table has an 
45 opening at, shame tod through Which plays the edge of 
a-cutter-wheel, I‘, which may be given a ro- 
ary motion by any suitable means. The let- 
ter H* indicates a record-strip, which may be 
drawn under the wheel B‘ gnd across the edge 
50 of the cutter-wheel, and if, while thesaid pny 
is so drawn, the cylinder At be rotated, the 
record-strip thereon will vibrate the lever B* 
and cause the roller B‘ to press the record- 
strip in contact with the edge of the cutter- 
55 wheel witha varying pressure correspondin; 
to tho indentations of the record-sheet, whi 





instance, snuuwia a person deairing to transmit 
a telephouic message be unable to send hia 
niessage immediately and have no time to wait, 
he may prepare a record or message strip by 70 
one of my phonographs, and the telephonic 
operator mey use the strip in transmitting the 
message at a future time, or in its regular or- 
der with other messages waiting until the line 
can be used. 75 

In Fig. 9 the letter U indicates a portion of 
@ telephonic transinitter which may be used 
for transmitting messages either directly by 
the voice or through the instrumentality of a 
record-strip.. The letter U’ indicates a dia- 80 
phragm arranged in the mouth-piece in the 
usual manner, and provided on its rear sur- 
face with a carbon button, u, which is in con- 
tact with another carbon button, w’, carried 
by aspring, u*. The carbon button uw"! ‘has pro- 85 
jecting from its rear side a stylus, u’, behind 
which is a guide, u‘, forarecord-strip, h. The 
disphragm U and the spring v? are supposed 
to be cormected with the primary circuit of 
an induction-coil in the usual manner, It is go 
not necessary’ ‘to explain the manner of trans- 
mitting directly by the voice; but in case a 
record-strip, as shown at h, is to be used, such 
strip is drawn through the guide «', with its 
indented or record edge in contact with the 95 
tip of the stylus 1’, Pa will vibrate said sty- 
lus longitudinally, 50 that the pressure between 
the buttons x and «’ will be varied in corre- 
spondence with the indentations of the strip, 
and thos the cnrreut varied in a manner to roo 
transmit the m e represented by the strip. 

In Fig. 10 is illustrated another form of 
transmitter, in which an armature, V, is pro- 
vided with a stylus, ¢, to receive the action of 
arecord-strip, as shown at i’, so that said ar- 105 
mature will be vibrated in front of the core of 
an electro-magnet, V’, and induced undulatory 
currents be thus set up in the coil of the mag- 
net in correspondence with the record, such 
induced currents traversing a line-wire and ric 
acting upon a receiver in the usual manner. 

As before stated, the record-strip may be 
given various forms in cross-section—such, for 
instance, a3 illustrated in Fig. 11. H indi- 
cates the flatstrip, oblong in cross-section, and 115 
with rectangular edges, 1H’ is astrip trian- 
guler in cross-section. H*is a round strip. . 

isa flat strip having double-beveled edges, 
and H’ is a strip having sharp ribs to receive 
the action of the cutter. These strips may be 120 
made of any of the metals hereinbefore men- 
tioned, or any durable material which will 





will be thus copied and given the form of a 

continudus strip. Ii is obvious that the copy 

may be much amplified by regulating the po- 

60 sition of the adjustable fulcrum, so that the 

wheei B‘ will be carried by a Jong arm hav- 

any desired proportion toa shorter arm 
Seen lever B’, which carries the stylus. 


‘The record-: -strips produced by my improved | and explained the operation thereof, I wish it 130 


65 machiue are peculiarly applicable for use in 
transmitting messages by telephone—as, for 





withstand the frictional wear and handling in- 
cidenttotheiruse. It will sometimes be found 
of advantage to make the record-strip of soft 1:25 
steel and temper or harden it after the record 
has been cut. Such a strip. will obviously be 
extremely durable, 

Having now fully described” my invention 


to be understood that I do not confine myself 
to the precise details of construction shown in 
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my. drawings and heretofore particularly de- 
but may vary the same in any manner 
si the carrying out the essential prini- 


3 “Wet ey imarpremvent: 





ez for moving a record-strip by sound, of 

one or more moving cutters arranged to act 

upon said strip, substantially as described, and 
to for the pu set forth. 

2. Ina graph, the combination, with 
ecene ahd ibrated by said diaphragm, 

act upon astripv: ry Sai ip! 
of feeding mechanism adapted to move a re- 

15 cord-strip across the edge of the cutter, sub- 
stantially as described. 

3. Ina phonogray mph the combination, with 
thé diaphragm and two moving cutters, of 
feeding mechanism adapted to move a contin- 

20 uous strip between said cutters, and intetme 
diate devices for transmitting a vibratory mo- 
tion to said strip from the diaphragm, so that 


‘@ phonograph, the combination, with-| rying 


e movirig cutter arranged | ing 


the ite edges of said strip will be alter. 
mataly preed Sains the cutters, respect- 
ively. a 
ripe phonograph-record consisting of a me- . 
tallic strip having record-indentations of va- 
character representing sound - wave 
caused by articulate speeth cut throngh one 
ormore ot its edges, substantially asdescribed. 30 
5. The herein-described method of prepar- 
ing phonogrank io reconts, the same consisting 
in vibrating a record-strip by sounds and caus- 
said strip to be cut during and in proper- 
tion to its vibration by a cutting-instrament 35 
operated sniepenemely of the diaphragm, sub- 
mantialt as described. 
mony whereofI havesigned this speci- 
faction in the presence of two subscribing wit- 


nesses, 
CHRISTOPRER COLUMBUS REYNOLDS. 
Witnesses: - 
Gro, W. Curtis, 
‘WILLIAM WILKERSON. 
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SPECIFICATION forming part of Letters Patent No. 341,257, dated May 4, 1886. 
Application fled Angust 29,1885. Serial Wo.175,810. \Nourodel. 





To all whom it may concern: 

Be it known that I, SusNzR TAINTER, of 
Washington, in the District of Columbia, have 
invented a new and useful Improvement in 

§ Recording and Reproducing Sounds, which 
improvement is fully set forth in the following 
specification. 

.., This invention retates to the reprodiiction, 
through the action of magnetism, of sounds by 
1a meansofrecordsinsolidsubstances, For this 
Purpose it is-necessary, first, to prepare the 
record in a suitable material, (magnetic or dia- 


magnetic;) The material speciaily adapted | 


tothe urpose is of course iron, (Gsingthe word 
15 broadly as including steel and various grades 
of iron.) Owing to the hardness of iron, it is 
not practical to cut the record directly therein 
by means of a eutting-style vibrated by the 
action of the voice, as described in applica- 
20 tion for Letters Patent of the United States uf 
Chichester A. Bell and Sumner Tainter, filed 
June 25, 1835, and officially numbered 170,044. 
The same property would interfere with the 
preparation of records by the Edison method 
25 of indenting, which method is, moreover, infe- 
rior té the cutting method in sharpness andin 
compactness of the record. 
According to the present invention the ree- 
ord ia first cut in a comparatively soft mate- 
30 rial, (preferably wax or a waxy composition,) 
and from an electrotype of this or from other 
Suitable record a copy is made iv iron or other 
suitable material by meansof a grayer or cut- 
ting-style which is actuated by the record to 
35 be copied. The wax'record would not ordi- 
warily have sufficient strength to withstand 
the pressure to which it would be subjected in 
cutting the metal, and for this reason the elec- 
trotype is made. a 
40 Another method of preparing a magnetic 
Tecord would be to plate a thin film of iron up- 
onanelectrotype taken from the wax or other 
suitable record. 
Maving prepared asuitable magnetic record, 
45 itis necessary to provide means sufficiently 
sensitive to respond to the record. Ifereto- 


fore it has been proposed to attach amagnet- 
ized necdle toa diaphragm and to support the 
latter so that the point of the necdle is in close 
$° proximity to the record, (which it was pro- 
pots: to form by indenting an iron foil.) In 
the present invention, in addition tothe means 


before stated for improving the quality of the 
record, means are provided for increasing the 
sensitiyeness of the receiving-instrument. 55 
* Tnstead of depending wholly upan the per- 
manent magnetism of the needlg, one or more 
inducing-magnets are employed, and the ree- 
ord itself is or may be rendered magnetic hy 
induction or permanently, It is also found 60 
that excellent, results can be obtained by in- 
ducing currents in an electric cireuit which 
includes a receiving-telephone. For this pur- 
pose a coil should surround the reproducing- 
needle. Good results have also been secured 65 
by meansof mechauicalreceivingdevices with- 
out the introduction of electric currents. 

Instead of inducing magneto-currents in the 
receiving-circuit, an electric current can Ue 
undulated by variations in resistance ru- 70 
duced by the vibrations of the needle. 

In the accompanying drawings, Figures 1 
and 2 area plan and a front elevation, re- 
spectively, of the apparatus for engravingthe 
iron record; Fig. 1*,a partial view in vertical 
section, and Fig. 3 a diagram illustrating in 
plan and horizontal section the forms of the 
copying-tools and of the electrotype and the 
iron tablet on which the record is to be made. 
Figs. 4, 5, 6,7, and 8 are partial views in ele- 80 
vatioa of different forms of magneto-electric 
reproducers constructed in accordance with 
the invention. Fig. 9 i. a planof a magneto- 
mechanical reproducer, also constructed in 
accordance with the invention, or with parts 85 
thereof; Figs. 10 and 11, detai} views showing 
in section and front elevation, respectiv 
the principal parts’of the reproducer. 1°i 
12 isa view showing an arrangementin'which 
the magnetic reproducing-necdle is connected go 
with the electrodes of a contact-telephone; 
and Fig. 13 is an illustration of an iron reco: 
in perspective and section, the point of the 
roproducing-needle being shown in position. 

fn preparing the iron record according to 95 
the best mode to me known, the record is first 
cut in wax or # waxy composition, as de- 
scribed in the before-mentioned application; 
but the cutting-style, which is attached toa 
vibratory diaphragm, has preferably a flat 190 
or chisel-like point,so that the recording-tab- 
let is engraved with a spiral ve of trape- 
zvidal cross-section, the elevations and depres- 
sions at the bottom of the groove representing 


~ 


Ss 














Raymond R. Wil 
Research Librar 




















a 341,087 


the forms of the souné.-waves which act suc- 
cessively upon the diaphragm of the record- 
ing-instrument. Astherecording-instrument, 
tablet, and accessories are fully set out in the 
5 before-mentioned application, it is considered 
unnecessary to repeat them here. From this 
original wax record an electrotype is taken 
in copper by known methode—thnt is to say, 
, the surface of the wax is coated with black- 
t0 lead, or isotherwise rendered conductive,and 
is then placed in anelectro-platipy coll. ‘The 
electrotype, when of sufficient thickness, say 
twenty-five one-thousandths of an inch, 
(0.!025,)is removed from the wax and mounted 
1s on a backing, with a thin layer of plaster in- 
terposed. As shown in Figs. J, 2, and 3, the 
electrotype 200 is mounted on a metal disk, 
201, provided with a gear-wheel, 202, at the 
k. Ground plaster-of-paris is mixed toa 
z@ thick emulsion with water and applied be- 
tween theelectrotype and thesupporting-disk, 
which are then pressed together until the plas- 
terhardens. The lsyer of plaster is indicated 
at203,' The clectrotype is of course the coun- 
25 terpart of the original wax phonogram, with 
the elevations and depressions at the top of a 
spiral ridge, instead of at the bottom of # 
groove. 
In order fo prepare tho iron disk 20! for 
.go engraving the record thereon 2 apirai groove 
is turned in the face of said diak, forming a 


spiral ridge of the cross-section shown in. 


Fig. 3. The iron disk 204 and the electro- 
type 200, with its"backing 201, are mounted 

35 at opposite ends of the shaft 205, being, as 
shown, bolted to a flange thereon. The shaft 
205 is journaled in bearings of the frame 206. 
Ttand the disks attached thereto are revolved 

by means of # crank-wheel, 207, oa an inde- 

4° pendent short shaft, which carries & pinion, 
engaging the gear-wheel 202 on the disk 

201. The slide 210, mounted in ways of the 
frame 208, carries the graver or cutting-tool 
211, it being mounted in guides 218, so that 
45 it can be moved toward and away from the 
iron disk or tablet 204. It is moved toward 
the iron disk by the electrotype 200, which 
rubs inst the end of, the follower 213, the 
latter being in the form of a square rod slid- 

50 ing in guides 209 on the slide210. The screw 
214 is tapped into the enlarged end of the 
follower, aud the inner or right-hand end of 
the cutting-tool rests against the end of the 
perew. A spiral compression-spring, 215, in- 

5 between a collar, 216, on the cutting- 
tool and left-hand guide 212, tends to press 
the’ cutting-tool against the screw 2i4, and 
consequently to hold the follower 213 in con- 
tact with the electrotype. LBy turning the 
60 screw 214 the cutting-tool can be adjusted to 
euttothedesired depth. It ix a flat-nose tool, 
and has its point opposite and in contact 
with the ridge on the iron disk, as shown in 
ig. 3. The outer (right-hand) end. of the 

65 follower is beveled on the four sides, leaving 
a rounded edge, as shown in Fig. 3, which 
makes contact with th» ridge on the olectro- 





type. The elevations on the eleatrotype 209 
move the follower 213 and cutting-tool 211, 
So as to take a chip of corresponding depth 
from the ridge on the iron disk 204. The de- 
pressions on the electroty;pe allow the spring 
216 tu move the follower and eutting-tool to 
the right, so that a sinaller chip or none at all 
istaken from theiron ridge. Thus the coun- 
terpart of the elevations and depressions on 
the electrotype is forined on the iron disk. 
‘Ihe record ongraved on the latter, therefore, 
is like the original wax record from which the 
electrotype was taken. 

The slide 210 is engagea vy a screw 217, 
which revolves in a bearing in the frame 206, 
so constructed as to prevent endwise motion 
ofthescrew. The screw is tapped through an 
ear, 218, on the slide. It is connected with 
the shaft 205 by the bével-gcars 219 and spur- 
gears 220. Thus at each revolution of the 
disks the slide is drawn forward a distance 
equal to the pitch of the spiral ridges on the 
electrotype and iron disk. 

If the iron be too hard, or if for other reason 
it is not desired for it to be cut tothe fulldepth 
at one operation, the cutting-tool can be ad- 
justed by the screw 21+ first to cut shallow, 
and then, when the parts have been returned, 
adjusting it and causing it tocut deeper, and 
so on until the desired depth is reached. 

Having obtained the engraved magnetic 
tablet, it is mounted on the shaft 221 of a re- 
producing-instrument. As shown in Fig. 4, 
the reproducing-needle222 is mounted on one 
pole of a horseshoe-magnet, 223, the other 
pole of witicli is placed directly opposite, the 
magnetic record intervening.. A pole-piere, 
293, brings the pole.close to the back of the 
tablet or disk 204, ‘Thus the needle snd the 
record or tablet are both magnetized by the 
induction of themagnet. From the proximity 
of the poles the intensity of the field is very 
eonsidernble, The need{e (which may be of 
any suitable size and shape, but should termi- 
nate in a point or edge, and be either of soft 
iron or steel) is surrounded by a bobbin, 224, 
of fine insulated wire. The telephone 225 
(shown as the hand-telephone in common tse) 
is included in circuit. «he reproducing-uee- 
dle has its point opposite the ridge on the 
tablet and in as close proximity thereto as 
possible without touching. Fig. 13 shows the 
position, the record being formed by eleva- 
tions and depressions on the top of the ridges, 
which are rounded instead of square, ax iu 
Fig. 3. As the tablet or iron disk 204 18 re 
volved, the elevations and depressions on the 
ridge successively come opposite the necdle- 
point and produce changes in the magnetic 
held, which in turn induce enrrents in the 
bobbin 224 and telephone 2: Sounds cor+ 
responding to these chanzes,ani consequently 
also to the record on the iron disk or tablet, 
are emitted by the telephone. 

<Any ordinary or suitable mechaniam may 
be employed for causing the needle to follow 
the spiral ridge or record on tha tablet or disk 
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204--as, for example, that shown in F.g. 9, 
wherein the shaft 221 is mounted on a slide, 
226, which is connected by the screw 227 with 
an ear, 225, on the Frame 229, (the serew re 
§ Volving in a bearing on the slide, and being 
tapped through the ear 228,) so that as the 
shatt 221 is turned by the crank 230the screw 
297 ix revolved by the bevel-gears 231, and 
the disk 204 is given a translatory as well as 
to a rotary motion. : 

In Fig. 5, instead of having the tabletordisk 
interposed between the poles of the magnet, 
both the poles are opposite the face of the. 
tablet. In Fig. 6 the arrangement is similar, 

15 except that the side instead of theendsof the 
magnet is turndd toward the tablet. 

In Figs. 7 and 8 the tablet is shown as & cyl- 
iader, 224, The magnet in Fig. 7 has both 
poles on the same side of the eyiinder, -vhile 

zo in Fig. 8 it spans the same. ‘The surface of 
the cylinder should be engraved the sume as 
lescribed for the disk 204, and the cylinder 
ean be operated by the well-known means em- 
ployed in the ordinary Edison phonograph, 
25 or by other suitable mechanism. 

In thearrangement shown in Figs. 9,10, and 
11 the needle 222 is-sét in a-holder, 237, of 
non-magnetic material, (preferably hard rub- 
ber,) which is attached to the center of a thin 

30 diaphragm, 238, (see Fig. 10,) which is con- 
ined at the edges by and between the block 
239and serew-plate 240. A series of four bar- 
magnets, 241, are secured on the face of block 
239, with their like poles in proximity to the 
35 needle 222, so as to magnetize the same, or to 
inerease its magnetism by induction. The 
ends of the magsets are noiuted, as i 
Fig. 11. The block 239 is mou: 
bracket, 242, which is adjustably secured in 
40 place by means of a screw passing through a 
slot in the base of the bracket and engaged 
by a.set-nut.. The acrew-plate 240 is perfo- 
rated, and the round conveying-tube 245, pro- 
vided with an ear-piece, 246, is in communi- 
45.cation with the space behind the diavhragm 
through the perforation. The bracket 242 
having been acijusted to bring the needie-point 
in the desired proximity to the tablet or disk 
204, the latter isrevolved. The variations in 
$0 the surface of the tablet causé variations in 
the magnetic field, and produce a varying at- 
traction of the magnetized needle, and vonse- 
quently throw the diaphragm 238 into vibra- 
tions, which in turn are communicated to the 
55 sir in the tube 245, and by it conveved to the 
ear of the listener. 

In Fig. 12 the varying attraction between 
tho needle and the tablet produces vari§tions 
iu pressure between the electrodes 248 of a 

60 microphone or contact-telephone, and thereby 
freiuos undulations in the current passing 
rom one electrode to the other. These elec- 
trical undulations are converted fnto sound- 
waves by an onriinary receiving-telephone. 
6s It is evident that modifications may be 
made in details without departing from the 
spirit of the invention, and parts of the in- 














Vertion may: be used separately. Theprepn- 
ration of an engraved iron record and the 
magnetic reproduction of sounds from sych 70 
epgrayed recor’ constitutes an importact fea- 
ure of the invention; yet as certain featnres 

in the reproducing means described are uew 

in and of themselves it is not designed to limit 
the invention to the use of such means in 75 
combination with the engrared record. In 
like manner the engraved iron record is be- 
lieved to be new in and of itself; also, the 
means for transferridg from one tablet to an- 
other by means of a cutting-tool,’although & 
designed expressly for the productiorf of en- 
grayed iron records, are believed to possess 
novelty, irrespective of the nature of the ma- 
terial used. 

Having now fuuly described the saidinven- 85 
tion and the manner of carrying thesame into 
effect, what I claim is— : 

_ ‘Ll. The improvement in the reproduction of 
sounds by records in solid substances, consist- 
ingin engaving or cutting the record in mag~ 99 
netic material, catsing by means of such rec- 
ord corresponiling variations in the field of a 
magnetized needle, and converting the mag- 
netic variations into-soand-waves, substan- 
tially as described. 98 

2. The inethod of producing a magnetic ree 
ord by first eutting the record in a soft mate- 
tial—such as wax—and then producing from 
such original a copy in the magnetic material, 
substantially as described. Too 

3. The method of producing an engraved 
record in maguotic material by preparing a 
record in a softer material, and then causing 
said record or a copy of the same to impress 
movements corresponding tosound-vibrations 105 
upon & cutting-tool in contact with the said 
magnetic material, substantially as described. 

4. The method of copyingsound-records by 
causing the record whichis to be copied to im- 
press movements corresponding to the recurd- tro 
ed sound-waves upon a cutting-tool, and there- 
by engraving or cutting out a similar record 
in the suriace of a-suitable tablet, substantial- 
ly as described. ‘ 

-5. The method of reproducing sounds from 115 
™magnetic records by causing said records to 
produce changes in the field of a magnetized 
needle, and thereby inducing electric currents 
in a coil in said field, and converting said cur- 
rents ito sound-waves, substantially as de- 130 

6, An engraved sound-record in magneuc 
material, substantially as described. 

7. Asound-record in magnetic material hay- 
ing a spiral ridge, the irregularities constitut- 125 
ing the record being formed in the top of the 
ridge, substantially as descnibed. 

8. A tablot, of magnetic material having 
spiral groove’ turned in the surface thereof, 
and a sound-record formed in the top of the 130 
ridge between the convolutions of the groove, 
substantially as described. 

9. The coinbination, with a sound-record in 
magneticmaterial, of magnet or magnets and 
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a magnetic reproducing-needle in the. field of 
said maguet’or magnets, substantially as de- 
scribed. 
10. The combination, with a magnetized 
5 sound-recoré, of & magnetic reproducing-nee- 
dle, said record being magnetized independ- 
ently of any inagnetism induced therein by 
the needle, substantially as described. 
11, The combination, with a magnetic ree- 
To ord, the magnetic reproducing-needle, and the 
inducing magnet or magnets, substantially'as 
described. 


12, The combination, with a magnetic rec- | 


ord, of a magnetized reproducing-needle, a 

15 bobbin of insulated wire in the field of said 

needle, and a telephone-cireuit including the 
Dobbin, substantially as described, 

13. The combination, with an engraved rec- 

ord in magnétic material, of the magnetized re- 

20 producing-needle, substantially as described. 

14. The combination, witha tablet having a 

record formed therein and a tablet for re- 

ceiving arecord, of a follower having a fine 

though blunt edge for rubbing over the ree- 

25 ord,a non-rotuting cutter 1rovable with said 

follower for engraving the record inthesecond 

tablet, and mechanism for revolving said tab- 


lets and causing the follower to follow the ree- 
ord, and the cutter to traces spiral line upon 


the second tablet, substantially as described. 


15. The combination, with the two tablets 
and the operating mechanism, of the follower 
having a fine though blunt edge for rnbbing 
over the record, the spring for holding it 
against the record, the non-rotatory cutter, 
and theadjustable connection between the fol- 
lower and the cutter to enable the depth of cut 
to-be regulated, substantially as described. 

16, Themethod of preparing sound records, 
consisting in first cutting the record ina soft 
material—suchas wax—by theactionofsound- 
waves upon a vibratory cutting-style,and then 
causing said wax record ora copy of the same 
to impress corresponding vibrational move- 
ments upon a graver or cutting-tool in contact 
with a record-tablet, substantially as de- 
scribed. 

In testimony whereof I have signed this 
specification in the presence of two subscrib- 


ing witnesses. < 
SUMNER TAINTER.. 
Witnesses:- 


PriuipwfauRo, 
C. J, HEDRICK.. 
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To all whom it may concern: 

Be it known that I, Ear. Besiiner, a citi- 
zen of the United States, residing at Wash- 
ington, in the District of Columbia, have in- 
vented certain new and useful Improvements 
in.Gramophones, of which the following is a 
spccification. 

‘This invention has reference to a novel 
method of and apparatus for recording and 
12 reproducing all kinds of sounds, including 

Bpoken words, and is designed to overcome 

the defects inberent in that art as now prac- 

ticed and in the apparatus used therefor. 
By the ordinary method of recordingspoken 
1§ words or other sounds for reproduction it is 
attempted to cause. a stylus attached to a vi- 
bratory diaphragm to indenta traveling sheet 
of tin-foil or other like substance to a depth 
varying in accordance with the amplitudes of 
ac the sound-wavestobe recorded. ‘This attempt 
is necessarily more or less ‘neffective, for the 
feason that the force of a diaphragm vibrat- 
fmg under the impact of sound-waves is very 
weak, and that in the act of overcoming the 
a5 resistance of the tin-foil or other material the 
vibrations of the diaphragnvare not only weak- 
ened, but are also modified. ‘Thus while the 
record contains as many undulations as the 
sounds which produce it, and in thé same or- 
30 derof succession, the character of the recorded 

Undulationsis more or less different from those 

of the sounds uttered ngainst the diaphragm. 

‘There is, then, a true record of the pitch, but 

9 distorted record of the quality of the sounds 
35 obtained. The simple statement that the ma- 

terial upon which “the record is made resists 

the movement of the diaphragm is not sufli- 
cient to explain the distortion of the character 
of the undulations, for if that resistance were 
40 uniform, or even proportional to ihe displace- 
ment of the stylus, fhe record wonld be simply 
weakened, but not distorted; bat it is a fact 
that the resistance of any matcrial to indenta- 
tion increases faster (han thedepth of indenfa- 
45 tiori, so thata vibration of greater amplitade 

Of the stylus mects with a disproportionately 

Rreater resistance than a vibration of smaller 

amplitude. Tor this reason loud sounds are 

even lessaceurat cly recorded than frint sounds, 
§0 and the individual voice of a loud speaker re- 
cord and they reproduced by the phono- 
graph canhof be recognized. With a view of 


w 





overcoming this defect it has been attempted 
-to engrave instead of indent a record of the 
vibrations of the diaphragm by employing a 
stylus shaped and operating like a chisel upon 
a suitably-prepared surface; but even in this 
case the disturbing causes above referred to 
are still present. In addition to this, if inthe 
apparatus:of the phonograph or graphophone 
type it is attempted to avoid the disturbing 
influence of the increase of resistance of the 
record-surface with the depth of indentation 
or cut as much as possible by primarily ad- 
justing the stylus so as to touch the record-. 
surface only lightly, then another disturbing 
influence is brought into existence by the fact 
that with such adjustment, when thediaphragm 
moves outwardly, the stylus will leave the 
record-surface entirely, so that part of each 
vibration will not be recorded at all, Thisis 
more particularly the case when Joud sounds 
are recorded, and it manifests itself in the re- 
production, which then yields quite unintel- 
ligible sounds. 

It is the object of my invention to overcome 
these difficulties by recording spoken words 
or other sounds without perceptible friction 
between the recording-surface and the record- 
ing-stylus, and by maintaining the unavoid- 
able friction uniform for all vibrations of the 
diaphragm. Therecord thusobtained, almost 
frictionless, I copy in a solid resisting mate- 
rial by any of the methods hereinafter de- 
scribed, aud I employ such copy of the origi- 
nal record for the reproduction of the recorded 
sonnds. 3 

Instead of moving the recording-stylus at 
right angles to and against the record-surface, 
I vause the same to move under the influence 
ofcound-waves parallel with and barely in con- 
tact with such surface, which latter is covered 
with a layer of any material that offers a mini- 
mum resistance to the action of a stylns oper- 
ating to displace the same, all substantially in 
the manner of the well-known phonautograph 
by Leon Scott. All this will more fully ap- 
pear from the following detailed description, 
in which reference is mnde to the accompany- 
ing drawings, which illustrate one of the nu- 
merous ferms which my improved apparatus 
may assume, and in which— 

Figure 1 is a perspective view of my record- 
| ing and reproducing apparatus; Fig. 2, alike 
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view of the recording and reprouucing dia- } 


phragm with ils stylus; Fig. 3, a similar view 
ofa portion of the support for the record-sur- 
face; Fig. 4, the same view with the record- 
sortice applied; Vig. 5, a plan view of a pho- 
nastographic record; Tig. 6, a perspective of 
uphonautographic record copied in solid re- 
Sling material; and Fig. 7, the copied record 
mounted, ready for application to the support. 
The yeneral arrangement of the parts is best 
illustrated in 1, in which a T-shaped base- 
plate, A, isshown, upon which two standards, 
ILI, serving as jonrnal-bearings for the shaft 
of drum G, are monnted. ‘The drum G@ may 
be constructed with flanges ¢ ¢’, which project 
beyond the cytinder-sarface f, and from the 
edges of a yap, 1B, left upon the eylinder-sur- 
face extend the side walls of box K, asshown. 
A thin layer of felt or other yielding clastid 
20 substance is placed upon the cylinder-surface 
and is bent over tlie edges of the gap and se- 
cured to th. side walls of the box K. This 
layer of clastic material is designed to serve 
as the support for the record-surface both in 

25 recording and reproducing. 

For recording L employ a thin strip of paper, 
parchinent, metal, or any other suitable sab- 
stance, whichis secured at both ends to barse 
d, in the manner shown in Fig. 7, with refer- 

3° ence tu a copy of a record, and is then p'aced 
upon the clastic support /’, with the burs cd 
entering into but projecting at both end’ be- 
yond the box Ky, as illustrated in Figs. land 
4, with reference toan cngraved copy of & rec- 
35 ord. Bolts q, passing throngh the projecting 
ends of bars ¢ d, are employed .to draw the 
record strip tightly about the drum, and the 
‘Tength of the strip is such that the ends of the 
sanie meet as nearly as practicable upon a 
40 straight line, z. The record-shect is then pre- 
pared to receive the record by covering itssur- 
face with a thin Jayer of any substance which 
is easily removed by the action of the record- 
ing-stylus. .I may nse sata Binet whieh is 
45 deposited by placing a smoky dame under the 
record-strip and by slowly: turniug the drum 
until all parts of thestrip are covered with the 
deposit. It is well known thata layer of lamp- 
black thus deposited, while it adheres well to 
50 the sprface of a solid body, is nevertheless 
easily removed from thesame. Itrequires only 
an exceedingly small force to draw a plainly- 
visible line upon such surface, owing. to the 
fact that the spicules.of carbeu of which Jamp- 
55 black is composed are only loosely superim- 
upon cach other, and are exceedingly 
light. All this has long sinee heen recognized 
and utilized in the prodnetion of phonanto- 
graphic records, and I take advantage of these 
Co faets in.my improved method of recording and 
reproducing sounds. 

. fhe diapliragm m is mounted ina frame, n, 
with its plane at right angles to the axis of 
drum G. A post,'O, is fixed to the center of 

4§ the diaphragm, and a Slot in said post receives 
one end of styins S, which is pivoted fu the 
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post by a pin, 4 The stylus extends over and 
beyond the frame, with its free end barely in 
contact with the record-surface, and is also piv- 
otally supported in a slot in a post, p, secured 
to the frame by means of a pin, u, a8 Shown in 
Figs. Land 2. It.will now be seen that the 
stylus is in effect a lever having its fulerum in 
the pin 2, and that its free end can only move 
in lines practically parallel to the record-sur- 75 
face. If itis now desired to produce. record 

of sounds the drum is slowly and uniformly 
rotated by means of crank I, or by any other 
suitable means, and sounds are uttered or di- 
rected against the diaphragm. Under theim- 
pact of the sound-waves the diaphragm is set 
into vibrations, whereby the free end of the 
stylus is also caused to vibrateto the right and 

left of its normal position, removing at the 
same time an undulating line, y, of lamp-black 85 
from the record-surface, as indicated, greatly 
exaggerated, in Fig. 5. Since in this opéra- 
tion the stylus only penetrates a uviform layer 

of loosely-heaped carbon spicules and barely 
touches the record-surface, it is clear that the 90 
slight friction at the free end u: the stylus will 

be uniform, whatever be the amplitude of vi- 
bration. Consequently the-vibrations of the 
diaphragm will not be modified or changed by 

the reaction upon the same of a sensible and 95 
varying resistante, as is the case in al) other 
niechanical sound-recorders, 

Having thus obtained an accurate phonau- 
tographic record,.the same may be tixed by 
applying a thin solution of varnish of any 100 
kind which dries vety rapidly and which. does 
not obliterate or change the record. 

If in this process the deposit of Jamp-black 
be made thick enongh, the line drawn by the 
stylus wonld represent a groove of even depth, 
preserving all the characceristies of the sounds 
which produced it and which may be handled 
and touched with impunity. The lattor is 
then removed from the drum and may bepre- 
sarved any length of time without danger of 110 
its being disfigured. This record [then copy 
in solid resisting material, preferably metal, 
either by the purely mechanical process of en- 
graying, or by chemical deposition, or by 
photo-engraving. I prefer the last-named 115 
pracess, which enables me to produce the most 
accurate copy of the original record in copper, 
nickel, or any other metal withont inany way 
or manner alfecting the original record. The 
eopy thus obtained, which may be multiplied 126 
to any desired extent, is a grooved wave-line 
upon a strip or sheet of copper or other metal, 
asshown in Figa. 1, 4,6, aud 7, aml for the 
reprodnetion ofthe recorded sounds it has the 
advantage over the ordinary records in tin- 125 
foil, wax, &c., that it is not sensibly attacked 
by the reproducing-stylus, and will ‘stand an 
indefinite number of reproductions without 
the slightest variation.in the accuracy and 
Joudness of the reproduced sounds. 130 

The copied record is fixed at both ends to 
the bars ¢ d; as shown in Fig. 7, aud is placed” 
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upon the elastic snpport f’ upon the drum in 

the same manner as has been described with 

reference to the original record-strip, and as 

is Nlustrated in Figs. 1 and 4, Care must be 

5 taken that the two ends of the undulatory 

roove ¥ meet exactly, as will be readily un- 

lerstood. ‘This condition of the apparatus is 

shown in Fig. 1 with the engraven record 

upon the drum and the free end of the stylus 

to entering the undulatory groove. If, now, the 

drum is rotated with uniform speed, the end 

of the stylus will be forced to’ follow the un- 

dolations of the groove y, and the diaphragm 

will be-vibrated positively in both directions 

1g in strict accordance therewith, and will there- 

fore reproduce the exact sounds which origi- 

nally produced the record. ‘lis peculiarity 

of positive vibratory movement in both diree- 

tions of the diaphragm is a feature which also 

20 distinguishes my method and my apparatus 
from others heretofore used. 

In the phonograph and graphophone the 
end of the reproducing-stylus which bears 
upon the indented or engraved record has a 

25 Yertical upward and downward movement.” 
Its fo upwardly in a positive manner by 
riding over the elevated portion of the record, 
but its downward movement is effected solely 
by the elastic force of the diaphragm, which 

go latter is always under tension. In my im- 
proved apparatus the stylus travels in a groove 

_of even depth and is moved positively in both 
directions. It does not depend upon the elas- 
ticity of the diaphragm for its movement in 

35 one direction. ‘This I consider to be an ad- 
vantage, since by this method the whole move- 
ment of the diaphragm is positively controlled 
by the record, and is not affected or modified 
by the physical conditions of the diaphragm, 

40 which conditions necessarily vary from time 
to time and constitute some of the causes of 
imperfect reproduction of recorded sounds. 

n practicing my method of recording and 
producing sounds [ ain not limited to the use. 

45 of the identical apparatus-herein shown and 
described. This apparatus may be varied in- 
definitely without seriously impairing its util- 
ity for the purposes in view. Thus it is not 
absolutely necessary that a diaphragm should 

50 be used for receiving the impact of sound- 
waves in recording and for remitting sounds 
in reproducing. Any sonorous body of what- 
ever shape and material may be used in lieu 
ofa Ce te proper. The recordivg-sur- 

55 face need not be mounted upon a drum, but 
may be supported in anysuitable manner upon 
a support of any description which is adapted 
to move the same under the stylus evenly and 
with approximately uniform speed. Nor dot 





I confine myself to the use of lamp-black as a 6a 
snbstratum for the phonautographic record, 
although I have fpund this substance to yield 
excellent results. Any othersubstance which 
adheres well to the support and may at the 
same time be removed from the same with a 65 


‘minimum force may be employed. 


While I have found the process of photo- 
engraving to yield admirable copies of the 
phonautographic record, Ido not mean to con- 
fine myself tothis process to the exclusion of 70 
other processes for copying and multiplying 
the original record in solid resisting material; 
and it will be readily understood that the de- 
tails of construction of my apparatus aud the 
manipulations of the same may be greatly 75 
changed without departing from the fanda- 
mental idea.of my invention. 

I do not herein claim the apparatus shown 
and described, either generically or specific- 
ally,asa whole or-in part, since the same forms 89 
the subject of another application for patent 
previously filed by me and of which this is a 
division. 

What I do claim, and desire. to secure by 
Letters Patent, is— : ae 83 
1. The method or process of recording and 

reprodacing spoken words and other sounds, 
which consists in first drawing an undulatory 
line of eveu depth in a traveling layer of non- 
resisting material by and in accordance with 90 
sound-vibrations, then producing the record 
thus obtained in solid resisting material, and 
finally imparting vibrations to asonorous body 
by and in accorduuce with the resisting rec- 
ord, substantially as described. 

2. The method or process of reproducing 
sounds recorded phonautographically, which 
consists in copying the phonautographic rec- 
ord in sdélid resisting material, and then im- 


93 


4 


parting vibrations to a sonorons body by and 100 


in accordance with the copy of the orignal ree- 
ord, substantially as described. * 

3. The method or process of reproducing 
sounds recorded phonautographically, which 


consists in copying the phonantographic rec- ros 


ord in solid resisting material by the process 
of photo-engraving, and then imparting posi- 
tive to-and-fro movements to a sonorous body 
by and in accordance with the copy of the 
original record, substantially as described. 

Tn testimony whereof I have signed my name 
to this specification in the presence of two snb- 
scribing witnesses. 


EMILE BERLINER. 


Witnesses: 
JuLtus SOLGER, 
Jacos G, CouEn. 
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SPECIPICATION forming part of Letters Patent No, 392,953, dated November 13,1688 
Application fled Soptember 11, 1886, Serial No. 913,278, (No model.) 


Zo alt whom it may concern: 

Be it known that 1, Georce H. HEerrine- 
‘Tor, of New York city, in the county and State 
of New York, but formerly of Wichita, in the 

5 State of Kansas, have invented a certain new 
and useful Improvement in Phonographs, of 
which the following is a specification. 

Tleretofore the great obstacle in the way of 
the development of the phonograph has been 
the fact that the mediams used for receiving 
the indentations or impressions of the dia- 
phragm - needle were necessarily. somewhat 
rigid, in order to preserve the form of such in- 
dentations and enable the sound-waves to be 
reproduced therefrom. This characteristic of 
the recording medium reduced largely the sen- 
sitiveness of the phouograph-diaphragm aud 
made the! record incomplete. At the same 
time the necessity for using a recording me- 
dium sufficiently yielding to be to some exient 
indented by thediaphragm-needle has resulted 
in the production of records having no degree 
of permanency and not capable of réinoval 
from the machine and transportation to dis- 
tant points for reproducing the sound-waves 
when placed upon other machines. - It will be 
seen, then, that a saecessful recording medium 
ust possess the qualities of minimum soft- 
ness when passing under the point of the dia- 
phragm-needle in producing the record and of 
the maximum harituess after the indentations 
ure formed; and it is the object of my inven- 
tion to prodace a method of operation which 
will accomplish this end. 

In carrying my invention into effect I em- 
ploy as a recording medium to receive the 
needle-indentations a material capable of be- 
ing softened or mate plastic and of afterward 
becoming hardened. I cause such surface to 
40 receive the indentations while in its softened 

or plastic condition, and it retains them when 
it becomes hard again. I prefer to employ a 
substance such as boiled tar, pitch, resin, as- 
phalt, icntal wax, or similar hard substances 
45 or compounds, which become plastic when 
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30 


35 


heated and by the employmentof heat I soften’ 


to the desired degree this surface as it passes 
under he point of the diaphragm-needle, and 
then, by cooling, harden the surface to give 

-30 the reccrd permanency. ale 
The heat affected. medinm is preferably ap- 








plied as a coating to a suitable supporting 
thread, strip, or sheet of metal, fabric, paper, 
or rabber, and this supporting-body is also 
preferably fiexible, so as to be readily wound 55 
upon spools and passed around wheels or * 
drums, The recording-surface may also: be 
covered with an extremely thin metaliic foil, 
or be powdered, to prevent sticking to the nee- 
dle or to the wheels or rollers while in a plas- 
tic condition. 

The heat may be applied in any. suitable 
way, and air, water,or steam may be used, the 
recordivg medium passing through a heating- 
chamber, or over or around heating drums or 
rolls just before reaching the diaphragm-nee- 
die. The cooling may be effected by an.air or 
water chamber, or by drums, or by other suit- 
able means. 

The phonograph may have a motor to move 
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the recording medium under the point of the 


dianbragm-needle, and thesame machine may, 
by the removal of the heating and cooling de- 
vices, be used to reproduce sound from sach 
a record as has been described. + 75 

The same method and essentially the sam 
apparatus can be employed for recording the 
movements of telephonic or telegraphic appa- 
ratus, So as to register messages sent by such 
instruments, without departing from thespirit So 
of my invention. - 

Ip the accompanying drawings, forming a 
part hereof, Figure 1 is a vertical section of a 
simple form of apparatus illustrating the in- 
vention; Fig. 2, a similar view of some of the &5 
principal parts of a modified form of apparatus; 
Fig. 3, a cross-section of the recording-strip 
used with the apparatus of Figs. land 2; Fig. 

4, aside elevation and partial section illustrat- 
ing the application of the invention to the or- 90 
dinary form of phonograph, and Fig. 5 an edge 
view of a recording-sheet such as would be 
used with the apparatus of Fig. 4. 

‘The recording-strip A or sheet A’ has a flexi- 
ble body, 2, of thin metal, fabric, paper, rub- 95 
ber, or other suitable material, provided with 
asurface, b, of the recording medium—such as 
boiled tar, pitch, resin, asphalt, bard dental 
war, or otljer similar subslance or compound— 
and this surface may or may not be powdered 1co 
or covered with extremely thin :metallie foil,. 
as before set forth. : 2 
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In the apparatus shown 1 Figs. 1 and 2, a 
suitable box or frame, B, is provided for sup- 
porting andinclosingthe parts. The ordinary 
phonograph-diaphragm C js supported in an 

5 opening” in the top of this box, and beneath 
the diaphragm is the needle c, mounted in the 
ordinary way. Directly below the needle c is 
the roller D, over which the recording-strip 
Avpasses in a suitable guiding - groove, this 

1o;roller serving-to bring the recording-strip into 
contact with the point of the diapbragm- 
needle. : af 

Heating aud cooling chambers E aud F are 
suppo. in the box B on opposite sides of 

15 the roller D, and are provided with wheels or 
rollers f for guiding and directing the record- 
ing-strip. Jamp,.G, is shown for heating 
the chamber E, and the recording-strip pass- 
ing through it. Thermometers g are’shown, 

w by which the temperature of the chambers E 
F can be seen and regulated. Rollers H I 
carry the recording-strip, and a motor, K, 
gives the necessary movement to the strip. 

In Fig. 2 the wheels or rollers f of the heat- 

25 ing and cooling chambers are arranged so that 
in passing around them the recording-sarface 
of the strip will not touch these wheels or 
rollens. 

in Fig. 4 an ordinary phonograph-cylinder, 

30 I, is shown, upon which the sheet A’ is placed. 
‘The phonograph mouth-piece is shown at M. 
A lamp, N, is shown for heating the record- 
ing-surface of the sheet to a plastic condition 
as it passes under the diaphragm-needle. The 

35 recording-surface is cooled by the air as it 
passes from the influence of the lamp. 

It is evident 'that the method which consti- 
tutes my invention may be employed in many 
forms of apparatus. The recording medium 

yo is made as plastic as possible without injury 
as it passes under the diaphragm-needle, thus 
giving the greatest possible freedom of move- 
ment to the diaphragm, while the subsequent 
cooling by the atmosphere orartificially gives 

45 the recording medinm a permanent hardness. 
When a message or communication kas once 


been registered on the strip or sheet by a pho- 
nograph, telephone, or telegraph-instrament, 
it can be repeated any number of times, and 
can be handled without injury to the impres- « 
sions and sent to any distant poiut to be re- 
peated without the aidof askillful operator at 
that point. : 

By removing the lamp or other heating ine- 
dium the same apparatus may be employed to 
reproduce the sounds by running the strip or 
sheet under the diaphragm-needle, so that its 
point will follow the sound-wave impressions 
or iadentations. 

Tt will be understood that I do not limit my- 60 
self to the use of any particular material or 
compound ag a recording medium, as any ma 
terial or compound may be employed which, 
when heated, is sufficiently yielding or plastic 
to readily receive impressions, and which will 65 
set and retaiu the impressions when cold. 

I do not claim herein the apparatus before 
described for carrying my invention into effect, 
sirice Iam required by the Commissioner of 
Patents to embody this in a separate applica- 7> 
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tion. 

WhatIclainis— . 

1. The method of recording sounds or mes: 
sages for reproduction, consisting in reducing 
the recording medium to a yielding or plastic 75 
condition, passing it through the recording- 
instrament whilein such plastic condition,and 
then allowing it to harden to set the impres- 
sions, substantially as set forth. fi 

2. The method of recording sounds‘or mes- 80 
sages for reproduction, cousisting in heating 
the recording medium to a yicliing or plastic 
condition, passing it through the recording: 
instrument while ‘To such plastic condition,and 
then cpoling it to sect the impressions, sub- 83 
stautially as set forth. 

This specification signed and witnessed this 
10th day of September, 1886. 

GEO. H. HERRINGTON, 

Witnesses: 

‘Wo. PELzEn, 
E. C, Rownanp 
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PHOMOGRAPH-RECORDER. 
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Original application fled July 17, 1888, Serial No, 280,209, Divided and this application fled November 5, 1888. Serial No, 
290,023. (Mo model.) 


To all whom it may concern: | 

Be it known that I, THomas A. EpIson, a 
eitizen of the United States, residing at Llew-| 
ellyn Park, in the county of Essex and State 
of New Jersey, have invented a certain new 
and useful Improvement in Phonographs, 
(Case No. 813,) of which the following is a 
specification. | 

In my application filed July 17, 1888, Serial | 
No, 280,209, of which this application is a di-| 
vision, is set-forth a method of recording; 
sound-vibrations by eutting the record in the/ 
recording-surface as distinguished from im-| 
pressing such record by a seraping action, and 
also an apparatus for carrying such invention | 
into effect. In that application the method | 
only is claimed, the Commissioner of Patents 
having required me to embody the apparatus 
in a separate application. 

Forthe recordin; 
(z. @, the phonog 
material—such as ; 
mixture.of metallic soaps expable uf being in-, 
dented by the recording-point. In recording | 
sounds a groove is formed in the material by | 
means of an indenti int connected with ; 
the diaphragm of the recorder, and this grouve + 
varies in depth accordingly as the indenting- 
point is advanced or withdrawn by the vibra- | 
tions of the diaphragm, thus forming the wave- ; 
record from which the sounds are reproduced, | 
as.is well understood. | 

Heretofore the recording-point used has, 
been constructed so that in forming'the groove | 
it removed the material by a scraping action. | 
This was due to the fact that the advancing | 
edge of the recording-style used was perpen- 
dicular to the recor surface or receded ; 
from the perpendicular, the result being a 
seraping rather than a true cutting of the ma- 
teria! The seraping action I have found to | 
be productive of false vibrations, which be-! 
come a part of the record, and which are | 
audible as scratching and other foreign noises 








eof my phonograph 
solid 







nor a 


















would strike the bottom of the groove and 
prevent the formation of a perfect recor, or 
obliterate the record as made by smoothing 
or pressing out the indentations more or tess; 
but I have found that the movement of the 
recording-surface is sufficient to keep the heel 
of the tool clear of the indentations. This 


adaptability of the cutting-tool form for the~ 


recording-point I consider is also due in a 
measure to the fact that the reeording-point 
in my phonograph is arranged to act more or 
less obliquely tu the reeording-surface, so that 
the recorded waves will begin gradually and 
end abruptly. This oblique movement may 


be accomplished in any of the ways described 
in my application No. 786, (Serial No. 280,204,) 
in which this particular matter is more fully 
explained. The recording-point in its forward 
movement advancing against the movement 
of the recording-surface, the cutting-tool will 
elew i 


elf just to the extent that its move- 
vances from the perpendicular, and 
¢ speed of the recording-surface will 
splemented in the respect of serving to 
veep the heel of the tool clear by the obliane 
movement of the eutting-tool. The waves, be- 
ing abrupt, need not be as deep, and hence 
there is less diMculty in clearing the tool, 

In my phonograph the eutting-tool record- 
ing-point is carried by a lever, which takes 
the lateral thrust of the tool and relieves the 
iaphragm of the strain due to that thrust 
his carrying-lever is also pivoted so as to 
produce the oblique movement of the record- 
ing-point, before referred to. It also is made 
light, is provided with friction-bearings to 
overcome the momentum of the diaphragm 
and attached parts and to take up lost mo- 
tion, and it is also positively connected with 
the diaphragm by a pivoted link or other 
form of connection which will yield in the 
direction of the length of the lever, so ay to 
prevent the straining of the diaphragm. 

While I prefer to employ these several de- 













when -the sounds ure reproduced. [ have | tails, yet it is evident that the cutting-tool can 
found that this difficulty is overcome by em-| be used with phonograph-recorders of various. 
ploying a recording-point made as a true cut-| constructions, and hence I do not wish that. 
ting-tool with a cutting-edge in advance uf the | feature of my invention, exeept when spe- 
stock of the tool. “It might be supposed that | cially indicated by the aims, to be, limited 
a eutting-tool would be unsuitable for the re- | to the details stated. Thecutting of the vec- 
covding-point and that the heei of the tool! ord in the material of the recording-surface. 
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instead of scraping it makes & clean smooth 
record free from imperfections producing 
seratching or other foreign noises in the re- 
producer. 

In the accompanying drawings, forming a 
part hereof, Figure 1 is a view, on an exag- 
gerated scale, illustrating the formation of a 
record by aseraping-style as heretofore. Fig. 
2 is a similar view illustrating the use of this 
invention. Fig. 3 is a vertical section of my 
phonograph-recorder complete, and Fig. 4 is 
a bottom view of the recorder. 

Ais the recording-surface, which may be 
considered 2s a wax composition capable of 
being indented by the recording point or 
style. It ix a given a movement in the direc- 
tion of the arrows, Figs 

Heretofore the recording-s 
advancing edge perpendicular to the record- 
ing-surface or receding from it, as shown in 
Fig. 1. hts peaiuesd the record a by a serap- 
ing action. By my invention the recording- 
point C, Fig. 2, is a cutting-tool having a cut- 
tingedge, b, in advance of the stock of the 
tool. This produces the record ¢ by a true 
cutting action. The style B is attached di- 
rectly and only to the diaphragm b’, and hence 
the wave-record a is composed of waves hay- 








ing a symmetrical rise and fall with the deep- | 
est part of each waveatitscenter. The point ; 


C is mounted on a pivoted lever, ©’, connected 
with the diaphragm D by a pivoted link, D’ 
The direction of movement of the cutting- 
edge of the recording-point C is deseribed by 
the dotted circle d; hence it will be seen that 


the recording-point C acts obliquely to the re- | 





cording-surface and produces recorded waves 


which begin gradually and end abruptly. It; 


will be seen that.such is the character of the 
wave-record ¢. By the movement of the re- 


cording-surface and the oblique action of the | 


recording-point the heel of the cutting-tool, 
forming the recording-point, is kept clear in 
operation. 

From the description that has already been 
given and an inspection of Figs. 3 and 4 it 
will be readily understood how my phono- 


graph-recorder is constructed. The lever C’ |, 


is carried by a bearing-pin, E, which is piv- 





oted ina yoke, e, secured to theannular frame $0 
F of the recorder. A spring, f, bears against 
the pin E, and is adjusted in its tension by a 
screw, g. This produces a friction at the 
bearings of the pin E, which overcomes the 
momentim of the. diaphragm and attached 55 
parts by retarding their movement, and also 
takes up all lost motion at the bearings. The 
spring-friction "produces a non-resilient and 
constantly-acting retarding device. The piy- 
oted link D’ prevents the diaphragm from be- 69 
ing strained by the differences in movement 
of the diaphragm and the vecording-point by 
reason of the fact that the link, due to its 
pivots, yields in the direction of the length of 
the carrier-lever, while it forms a positive con- 65 
nection between the recording-point and the 
diaphragm. 

What I claim is— 

1. A phonograph-recorder having for its re- 
cording-point a cutting-tool with a cutting- 70 
edge in advance of the stock of the tool, sub- 
stantially as:set forth. 

2. In a phonograph-recorder, the combina- 
tion, with the diaphragm, of a cutting-tool re- 
cording-point connected with the diaphragm 75 
and mounted to move obliquely to the record- 
ing-surface, substantially as set forth. 

3. In a phonograph-recorder, the combina- 
tion, with the diaphragm, of a cutting-tool re- 
cording-point connected with the diaphragm, 80 
and a non-resilient constantly-acting retard- 
ing device for retarding the movement of such 
point in both directions, substantially as set 
forth. 

4. In a phonograph-recorder, the combina- 85 
tion, with the diaphragm, of a cutting-tool re- 
cording-point connected with the diaphragm, 

a lever carrying such point, and a positive 
connection between the point and the dia- 
phragm, which connection is constructed to 90 
yield in the direction of the length:of the le- 
ver, substantially as set forth. 

This specification signed and witnessed this 
Sist day of October, 1888. 

THOMAS A. EDISON. 

Witnesses: 


WILLIAM PELZER, 
E. C. ROWLAND. 
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PATENT OFFICE. 


GEORGE IL IERRINGTON, OF WICHITA, KANSAS, ASSIGNOR TO HIMSELF, AND 
EDWARD H. JOIINSON, OF NEW YORK, WN. VY. 


METHOD OF RECORDING SPEECH. = 





‘SPECIFICATION forming part of Letters Patent No, 397,856, dated February 12, 1889, 
Application fled Jon» 19, 1887. Serlal Bo, 241,795, (Bo model.) 


To all whom it may concern: 

Be itknown that], GeorGE H. HERRINGTON, 
of Wichita, in the county of Sedgwick and 
State of Kansas, have invented a certain new 

$ and useful Improvement in Phonographs, of 
which the following is a specification. 

In my application filed September 11, 1886, 
48 set forth a process of recording sound-vibra- 
tions by softening a material, ing it un- 

1o der the needle of a phonograph, and then al- 
lowingittocool. In the application referred 
tol described tlie use as the recording medium 
of material capable of being softened by 
heat and hardening when cooled. 

15 My present invention relates to another 
apeolsa process to the same end, one of whose 

ivan’ is that the appliances required 
tor hest ng and cooling the material are dis- 
Wi ae 


ao My improvement consists, mainly, in the 

employment as a recording medium of a ma- 

ial which is softened bya chemicalsolvent 
Defore passing under the vibrating needle, 
and afterward hardens as it dries. 

25 I prefer to place the material upon the sur- 
face of a thin flexible strip, which is fed by 
suitable mechanism from @ drum on one side 
ofthe spose to one on the other side, pass- 
ing under the vibrating needle, and before 

go teaching such needle coming in contact with 
‘the soivent. Suitable materials for the pur 
spose are célinioid, gine, wax, molasses, pitch, 
asphalt, or various glutinous or resinous snv- 
stances, or two or more of snch substances in 

3S combination. A compound which I have 
found especially advantageous is one of celiu- 
Jold mixed with a smaller quantity of mqlasses 
swnd beeswax, the celluloid and beeswax being 
dissolved with ether or other suitablesolvents 
4© before mixing. ‘This mixture I then spread 
evenly ona strip of paper orothersuitablesur 
face and allow it to dry hard, and then finish 
it with as smooth a surface as ible. An- 
other combination which I have used to 

45 great advantage is one of glue, molasses, and 
‘wax, applied in a similar manner to that just 
Sevpribed. aie eer] a particularly smooth 

plosey, surface, and prevents largely the 
harsi ting sound, which is an objection 

g0 when tin-foil is used. 
IT employ solvents suitable for the particu- 








lar material ased. For instance, with celluloia 

I may use ether, with glue, and water, which 
may be heated, or with other materials alcohol, 
ammonie, or acetic acid, the proper solvent 55 
being employed for the material uscd, as will 
be readily understood. 

Convenient apparatus for carrying my in- 
vention into effect is illustrated in the aecom- 
panying drawings, 6a 

Figure 1 illustrates a form of apparatus in 
which the see is passed through a bath of 
the solvent. Fig. 2 illustratesa formin which 
the solvent is applied by means of a brush, 
and ae 3 is a view of a portion of the strip. 65 

In Fig. 1, A represents a suitable inclosing 
box or case. B isa vessel containing thesolv- 
ent. C is the mouth-piece or earpiece, a the 
diaphi and 6 the vibrating point or nee- 
dle. ‘D is a spool or drum ca! ig the strip 7° 
¢, on which the sound-vibrations are to be re- 
corded. This is a strip of paper or other 
suitable flexible material of suiiicientstrength 
for the purpose, and is covered with the sol- 
uble substance d,-Fig. 3, such as above de- 75 
seribed. This strip over a roller, e, 
then over the two rollers ff in the vessel B, 
under the surface of the liquid, then over the 
rollerg, which brings it directly under the nee- 
@le, dnd, finally, to the receiving drum or 80 
spool E, on which it is wound, this drum be- 
ing revolved bya spring or any’suitable motor, 
as indicated, so as to move the strip when in 
eperation continuously along underthe needle. 
As the strip passes through the solvent its 85 
surface is softened by the action thereof, so 
that it readily receives the impressions of the 
needle as it vibrates in accordance with 
sound-vibrations projected against the dia- 
phragm. The drum E is placed atasufficient 90 
distance, so that the surface dries before the 
strip is wound thereon. Thesurfaceafconrse 
hardens as it drics, so that the impresslans 
remain permanently thereon. 

‘The drums are preferably removable, 80 that 95 
the drum, with the record upon it, may be re- 
moved, and such record may be reproduced 
by placing the drum in a similar machine, of 
course with the solvent omitted, and passing 
it under the needle. 100 

In the form shown in Fig. 2 the strip ¢ 
pamsea from the spool D to the spool ® uniler 
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the noodle, as before, The vessel and the 
rollers thercie are omitted, and the strip passes 
directly from a roller, %, supported on the side 
of the ease tothe roller g under the daphragm. 
Between the tollers and y a brush, i, rests 
lightly on the top of the strip. Tn this ease 
this Crush takes the pb re of the vessel of 
Fig. Das the receptacls for the solvent. A 
veasel, k, ix supported by the top of the box, 
which vessel contains the solvent. From an 
aperture in (he bottom of the vessel a porous 
body, J, which is proferably a inass of fibrous 
or spongy mate 2s Wicking or sponge— 
hangs down and rests on the brush /, whereby 
the brush is kept constantly ‘ded wiih 
the seivent. The traveling strip is therefore 
continually moistened .with the Jiquid as it 
moves and reaches the needle, with its strface 
in the desired soft and impressible condition. 
T prefer to provide the: brush with a handle, 
m, pivoted ata and passing through a slotin 
‘The side of the case, whereby when the ma- 
vhine is not in use, or when it is in use for 
reproducing sound, the strip may be removed 
from contact with the solvent by pressing 
down on the projecting handle. A spring- 
eatch,o, is preferabiy provided for holding the 
brush away from the strip. ‘Lhe drum E is 
turned by fa suitable motor, as before. 

















T do not claim herein the method of record- 30 
ing sounds by softening the recording me- 
dium, passing it through the recygding-instru- 
ment while in such softencd condition, and 
then allowing it to harden to set the impres- 
sions, since this is claimed in my prior appli- 35 
cation, filed September 11, 1386. 

What I claim is— 

1, The method herein described of making 
® permanent record of vibrations, which eon- 
sists in softening a body of material by a 40 
chemical solvent, passing the same through 
the recording-instrwment while it is in a soft- 
ened condition, and then allowing it to harden, 

2. The method of recording phonetic vibra- 
tions, which consists in covering a strip of 45 
material with a substance capable of being 
softened by a chemical solvent, subjecting 
said.substance to the action of such solvent, 
passing it in its softened condition under the 
vibrating point of a phonograph, and after- 50 
ward allowing it to harden to fix the phono- 
gram, substantially as set forth. 

‘This specification signed and witnessed 
this 13th day of June, 1887. 

GEORGE H. HERRINGTON. 

Witnesses: . 


RicHarD B, REILAY 
¥. J. ARNOLD. 
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PATENT OFFICE. 


GEORGE H. HERRINGTON, OF WICHITA, KANSAS. 


PROCESS OF DUPLICATING PHONOGRAMS. 


SPECIFICATION forming part of Letters Patent No. 399,265, dated March 12, 1889. 
Anplication fled Beptember 21, 1888. Serlal No, 286,078; (No ssodel.) 


To all whom it may concern: 

Be it known that I, GEORGE H. HERRING- 
TON, a citizen of the United States of America, 
residing at Wichita, in the county of Sedgwick 
and State of Kansas, have invented certain new 
and useful Improvements in the Process of 
Making Duplicate Copies of Phonograms, of 
which the following is a specification, refer- 
ence being had therejn.to the accompanying 
drawings and the letters sind figures of ref- 
erence thereon, forming» part of this spéciti- 
cavion. 

This invention relates to certain improve- 
ments in the process .of making duplicate 
copies of phonograms; and it -consists, first, 
in preparing a phonograph-cylinder with a 
coating of wax or composition which is 
adapted to be softened by heat, in registering 
the sound-waves from a phonograph upon said 
prepared cylinder while its wax or composi- 
tion-is in a soft state, then in permitting said 
wax or compgsition to cool and harden and 
thus prerts its developed characters; sec- 
ond, in preparing sheets of said wax or com- 

osition, in softening said sheets by meansof 

eat, and applying and pressing them about 
the cylinder having the original phonogram, 
or rolling said cylinder across said sheet with 
pressure to impress the phonogram-registra- 
tions upon the surface of said sheets, when 
the sheets are permitted to harden or sct, and 





if about said cylinder removed, and thus said’ 


sheets are impressed with a negative dupli- 
cate copy of the original phonogram; and, 
third, in preparing duplicate cylinders with 
‘@ coating of said wax or composition, and 
while they are in- a soft state from the in- 
fiuence of heat they are either rolled across 
the sheet having the negative copy or said 
sheets placed about said cylinders, and in 
either instance pressure is applied sufficiently 
toimpress a positive duplicate copy in the stir- 
face of said duplicate cylinders from the said 
negative copy. Then each is permitted to set 
or harden to preserve the duplicates thus ob- 
tained. 

Figure 1 represents the process 07 copying 
the registrations of the sound-vibrations of an 
original. phonogram upon the surface of a 
eylinder of similar dimensions by means of 





compression. Tig. 2 represents a similar pro- : 
cess of copying said registrations upon a! 











plane.surface, and Fig. 3 represents the pro- 
cess of copying said registrations upona plane 
sheet of the copying material by means oi 55 
placing said material about the cylinder hav- 
ing the original record thereon and by hold- 
ing said material compressed thereabout until 
the characters are developed. 

Referring to the illustrations, c represents 60 
a phonograph-cylinder having registered 
thereon the original phovoarem. 

D represents a cylinder of similar dimen- 
sions having a coat or covering of either 
wax, resin, pitch, celluloid, glue, rubber, or 65 
their compound, or some equivalent material 
adapted to be softened by means of heat or 
otherwise, so it will receive and retain the im- 
pression in reverse duplicate of the record 
made on the original phonogram by means of 70 
rolling the surfaces of the said two cylinders ” 
together with sufficient pressure to. properly 
cause the record to be copied. (See Fig..1.) 

Erepresentsaprepared sheetorplanesurface 
of either wax, resin, pitch, celluloid, rubber, or 75 
their compound, or some equivalent material, 
as before stated, which is adapted to be-soft- 
ened by means of heat or otherwise and used 
in some instances in place of the cylinder D 
for receiving and retaining in reverse dupli- 80 
eate the record made on the origina) phono- 
gram hy means of rolling the cylinder having 
the original record over the surface of said 
sheet or plane with sufficient pressure to 
properly cause the record to be copied, as in 85 
the former muinner, (sce Fig. 2,) and thus by 
the process described a fine veverse duplicate 
or negative of the original phonogram is pro- 
duced, and when the said copying material 
upon which the copy is made.becomes cool it 90 
will set and become firm and retain a rigid 
copy. In instances where certain kinds of 
said copying material are used whieh will 
form into flexible sheets it is placed shout 
the cylinder having thereon the original 95 
phonogram whife.soft and tetained thereon 
by suitable pressure until the copy has heen 
impressed and the material has hecome set 
and the several characters well developed. 


(See Fig. 3.) 100 
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‘To produce positive duplicates of the origi- 
nal phonogram, duplicate copying cylinders 
or sheets are prepared in like manner as 
above described and subjected to the same 
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rocess ad pressure in contact with the cyl- 
der or-sheet having the reverse or negative 
copy of the original Phonogram thereon, and 
when the positive duplicate copies of the 
5 original phonogram have set and their regis- 
trations have become firm they may be used 
in reproducing the sound-vibrations in a 
phonograph. 

Any desired number of positive duplicate 

10 copies of the original phonogram may be made 
from the reverse or negative copy thereof in 
themannerand bythe processstated. Dupli- 
cate positive copies of the original phonogram 
may made from the reverse or negative 

15 duplicates thereof on soft wax. 

The essential features of my invention con- 
sist in using one or more of the materials as 
follows: wax, resin, pitch, celluloid, glue, rub- 
ber, or their compound or equivalent, applied 

20 to a cylinder or roll or formed in plane sheet 
or strips, wherein they are adapted to be soft- 
ened by means of heat or othorwise, so as to 
receive and retain, first, the reverse dupli- 
eate copy of the original phonogram, and, sec- 

25 ond, by using the said reverse duplicate copy 
for producing positive duplicate copies of the 
original phonogram. 

The use to which this process of duplicat- 
ing the registrations of the sound waves or 

30 vibrations is applied is in phonographs or 
any machine calculated tu register sound 
waves or vibrations, as in telegraphic, electric, 
and other minute operations of similar char- 
acter. 

35 Lam aware of the use of plastie material 
and materials adapted to be softened in yari- 
ous ways and impressed with characters and 


permitted to set or harden while in contact | 


with the object of which the impression is 
40 taken; but Iam not aware that the herein- 
described process has heretofore been nsed, 
wherein a phonograph-cylinder is firsteovered 
with a coating of wax or composition which 
is adapted to be softened by heat and the 
45 phonogram-record made thereon while said 
coating is softened from the influence of heat, 
then permitted to harden, then.in prepar- 
ing sheets or strips of said. wax or composi- 
tion material and applying said sheets in 
s0 contact with the original recorded cylinder 
when in asoftstate from the influence of heat, 
thus impressing said sheet with a negative 
copy of the original record, then permitting 
said sheet to set to preserve the form of its 


_ 55 copy,and removing it apart from the original 


recort and applying duplicate cylinders, 
which are prepared’ with a coating of said 
wax Sr composicion, in contact with said nega- 
tive copy of said sheet while said duplicate 
€0 eylinders are softened from the influence of 


heat, so they will receive in their surface hn 
impressed positive duplicate. copy of the 
original phonogram, and then permitted to 
harden to preserve such ¢opy, thus produe- 
ing any number of positive duplicate copies 65 
of the original phonogram-record in such 
form as that it may be used in reproducing 
the sound-vibrations in a phonograph. 

Tlaving thus described my invention, what 
T claim as new, and desire to secure by Letters 70 
Patent, is as follaws, to wit. 

1. The herein-described process of making 
duplicate copies of original: phonograms, con- 
sisting in preparing &@ phonograph-cylinder 
with a coating of wax or composition which 75 
will soften under the infiuence of heat, thus 
forming a surface upon which to register the 
phonogram when said surface is in a soft state, 
then permitting said recorded surface to 
harden, in applying a-sheet or strip prepared 80 
from s..id wax or composition, while in a soft 
state from the influence of heat, in contact 
with said hardened recorded surface’of the 
original phonogram, impressing said sheet or 
strip with said record, and while in such con- 85 
tact permitting the wax or composition to set, 
in removing said impressed sheet or strip from 
contact with the record, thus producing a 
negative duplicate copy, and in applying 
duplicate cylinders having a coating of said 90 
wax or compositién in contact with said nega- 
tive copy while the coatings of said cylinders 
ave softened from the influence of heat, im- 
pressing in their surface a positive duplicate 
copy ot the original phonogram from said 
negative, substantially as and for the pur- 
pose specified. 

2. The herein-described process of making 
duplicate copies of original phonograms, con- 


oh] 


sisting in pressing sheets of wax or composi. 100 


tion which is adapted to soften from the in- 
fluence of heat in contact with the original 
phonogram while in a soft state, then per- 
mitting it to set, thus impressing said sheet 
with the original record, in removing said 
sheet or strip from contact with the original 
record, thus forming a negative duplicate 
copy, and in applying duplicate cylinders 
having a coating of said wax or composition 
in contact with said negative copy while the 
coatings of said cylinders are softened from 
the influence of heat, thus impressing in their 
surface a positive duplicate copy of the origi- 
nal phonosram from the negative record, 
‘substantially 


GEORGE H. HERRINGTON. 


Witnesses: 
F. E. A. Satu, 
J. G. Bape. 
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asand for the purpose specified. 115 
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UNITED STATES PATENT OFFICE. 





THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


PHONOGRAM-BLANK. 





SPECIFICATION forming part of Letters Patent No, 400,648, dated April 2, 1889, 
Application filed Jaly 30,1888, Serial No. 261,457, (Me model.) 


To all whom it may concern: 


lL have found the best mixture to be as fol- 


Be it known that I, THomas A. Eprsoy, of | lows: Avout one hundred parts, by weight, of 
Llewellyn Park, in the county of Esse: and | ceresin, about twenty-five parts of beeswax, 


State of New: Jersey, have invented a yertain 
new and useful Improv ement in Phonogran 
Blanks, (Case No. 796,) of which the follow- 
ing is a specification. 

The object of my invention is to produce 
phonogram blanks or bodies on which are to 
be produced a record of sound-vibrations, 





and which are to reproduce the same by the | 


aid of the phonograph, which phonogram- 
Manks shall be composed of a material hay- 


ing superior qualities forreceiving suchiecord ; 


and reproducing sound therefre 

Thave found that the various waxes are very 
desirable to use in the composition of such 
phonogram-blanks, but that most waxes if 
‘ised by themselves are too soft to be used for 
Unix purpose. I therefore mix with the wax a 
harder material, which will produce a harder 
compound. 





T have found that stearic acid is an exceed- 


ingly desirable hardening material for this 
purpose. I may mix this material with any 
suitablé wax—such as ceresin, beeswax, or 
parafine—but of these materials I prefer to 
use ceresin either alone or mixed with a small 
percentage of beeswax. I prefer the yellow 
ceresin, becanxe it is cheaper than white 
ceresin. . 











| ceresin and stearic aci 





and about twenty-five parts of stearic aeid. 35 
‘The materials are simply melted together by 
heat and the melted compound is molded in 
suitable molds into the shape required for the 
phonogram-blanks, preferably into the form 
of hollow eylinders., 4° 
What I claim is— 
1. Piionogram-blanks made of a mixture o1 
a wax with stearic acid, substantially as set 
forth: 





Phonograin-wl. As 





of w wnixtseof 45 
substantially as set 





forth. 

3. Phonogram-blanks made of a mixture of 
ceresin, beeswax, and stearie acid, su)ystan- 
tially as set forth. 5° 

+. Phonogram- -blanks made of a mixture of 
ceresin, beeswax, and stearic acid, in abontthe 
proportion, by wei at, of one hundred parts 
of ceresin, twenty-five parts of beeswax, und 
twenty-five parts of stearic acid, substantially 55 
as set forth. 

This specification signed and witnessed this 
27th day of July, 1888. 

THOS. A. EDISON. 

Witnesses: 


Ricup. N. Der, 
WILLIAM PELZER. 
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To all whom it may concern: 

Be it known that I, THomas A. EpIsoN, of 
Llewellyn Park, in the county of Essex and 
State of New Jersey, have invented a certain 

5 new and useful Improvement in Methods of 
Making Phonogram-Blanks, (Case No. 807,) 
of which the following is a specification. 

The object of my invention is to produce, in 
a simple and expeditious manner, cylindrical 

19 phonogram-blanks made of paper or other 
flexible material covered with a material 
which can be indented by the recording-point 
of the phonograph. 

In carrying my invention into effect, I first 

15 take a sheet of paper or other flexible ma- 
terial of the proper size, and I wrap this upon 


handle. 
edges, and I then, holding the core by the 

1 handle, dip it into a bath of the material to 
be applied to it while such material is in a 
softened condition, This material is prefer- 
ably-a wax or a composition of waxes or a 
suitable metallic soap. After the paper is 

25 dipped and becomes coated to a sufficient 
thickness with the indenting material, it is 
placed in a lathe, and its surface is turned 
off into a true cylindrical form, it being at 
first in the tapering form of the dipping-core. 

go The phonogram-blank being then removed 
from the core is ready for use. 





panying drawings. 
igure 1 ix an elevation of the paper 
35 wrapped on the dipping-core; Fig. 2, a sec- 
tion of the same after dipping and turning, 
the core being in elevation; and Fig. 3, a 
cross-section on the line 33 of Fig. 2. 


a tapering core which is provided with a | 
Isecure the paper together at its | 


My invention is illustrated in. the xceom-| 
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‘The sheet of paper a is wrapped upon the 
tapering cylindrical core b, which has a han- 
dle, c, and its overlapping edges are gummed 
or otherwise secured together. The paper 
thus assumes a form like that of the core. 
The core is then held by the handle and the 
paper dipped into the material, as above de- 45 
scribed, and this material-d adheres to the 
surface of the paper, whereby a hollow cyl- 
inder tapering both inside and outside is pro- 
duced. hisis then turned off in a lathe into 
the shape shown in Fig. 2—that is, so that it 
has a cylindrical outer surface and a tapering 
bore, whereby on being removed from the 
forming-core it can readily be placed upon 
the cylinder of the phonograph and recorded 
upon. 55 

In placing the cylinder in the lathe, I pre- 
fer to leave it on the forming-core, this being 
provided with depressions at its ends (shown 
in dotted lines) for holding it in the lathe. 

What I claim is— 

The method of making a phonogram-blank, 
which consists in wrapping a sheet of flexible 
material upon a tapering cylindrical core, 
dipping the same into the sound-reeording 
material, which is caused to adhere to itssur- 65 
face, and then turning off the surface of such 
material into a true eylindrical form, sub- 
stantially as set forth. 

‘This specification signed and witnessed this 
29th day of September, 1888. 


THOS. A. EDISON. 
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Witnesses: 
WILLIAM PELZER, 
E. C, RowLAND. 
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To all whom it may concern: 

Be it known that I, THomas A. EpIson, of 
Llewellyn Park, in the county of Essex, in | 
the State of New Jersey, have invented a cer- 
tain new and useful Improvement in Methods 
of Making Phonogram-Blanks, (Case No. 809,) 
of which the following is a specification. 

In my application filed September 19, 1888, 
Serial No. 285,794, is shown and described a 
collapsible phonogram-cylinder—that is, one 
which can be folded into a flat shape for trans- 
mittal by mail or otherwise. 

My present invention relates to the method 
of making such collapsible phonogram-blanks. 

In carrying my invention into effect I wrap 
a sheet of paper or .other suitable flexible | 
material upon a tapering cylindrical form | 
or core, so that the edges of the paper meet, 
and I secure the said edges together by 
pasting a‘thin strip of tissue-paper. upon 
the outside. I then dip the paper on the 
core into melted material, such as a wax, | 
or a mixture of salts of fatty acids, such 
as oleate of lead and palmitate of magne- 
sium. This material adheres to the surface 
of the paper and forms a coating which can | 
be indented by the recording-point of the 
phonograph. his coating is turned off in a 
lathe, so that it has a true cylindrical surface, 
it being, after dipping, of a tapering shape 
corresponding to that of the core on which 
the paper is wrapped. 

By means of a suitable tool or machine I 
then scrape the indenting material off the 
surface of the paper on two narrow lines di- 
rectly opposite each other and extending the 
whole length of the cylinder. This forms 
points on which the cylinder can be collapsed 
or folded into a flat form, the paper forming 


© an edge for folding. The use of the strip of 


tissue-paper for joining the edges, in place of 
overlapping the edges and securing them to- 
gether, prevents any irregularity of the inner 
surface of the cylinder, and as the strip of 
tissue-paper'is covered with the sound-record- 
ing material it does not affect the external 
surface of the phonogram-blank. 

The above-described process is illustrated 
in the accompanying drawings. 





Figure 1 shows the paper wrapped and se- 
cured upon the core, the view being in eleva- 


tion. Fig. 2 shows the same after dipping in 
section. Fig. 3 is a cross-section of the core 
on the line 3 3 of Fig-2, with the paper on it, 
after scraping off the material on two lines; 
and Fig. 4 is a perspective view of the com- 
plete phonogram-blank. 

A is the tapering cylindrical core made of 
suitable metal, and B is the sheet of paper or 
other flexible material wrapped thereon and 60 
secured at its meeting edges by the thin strip 
of tissue-paper a, a portion of which is broken 
away in the drawings to show the edges of the 


a 


5 


paper. 

In dipping the cylinder into the melted 65° 
sound-recording material it is held by its 
handle C. After dipping and turning off the 
cylinder is as illustrated in Fig. 2—a paper 
having a coating, d, of the material, which re- 
ceives the record, and haying a tapering bore 
and a true cylindrical outer surface. Before 
or after removing the phonogram-blank from 
the core the jaateniay: is scraped from the 
surface of the paper on two lines, ¢ c, ex- 
actly opposite each other and extending the 
whole length of the cylinder. It will be seen 
that the cylinder can be folded together on 
these lines, and then forms a flat body suit- 


ry 


5 


| able for inclosing in an ordinary envelope, 


and such body may readily be drawn out 80 
again into cylindrical shape and placed upon 
the cylinder of the phonograph, or upon a 
false shell placed on said cylinder. 

What I claim is— 

1. The method of making a collapsible 85 
phonogram-blank, which consists in folding 
flexible material into cylindrical form, cover- 
ing the same with sound-recording material, 
and removing such material on two opposite 
lines, substantially as set forth. 

2. The method of making a phonogram- 
blank, which consists in folding flexible ma- 
terial into cylindrical shape, with its edges 
meeting, securing such edges by a thin strip 
pasted on the outside of the cylinder, and 95 
coyering said cylinder with sound-recording 
material, substantially as set forth. 

3. The method of making a collapsible 
phonogram-blank, which consists in wrapping 
flexible material upon’a core, securing it to- 100 
gether at its edges, dipping it in sound-re- 
cording material, so that the same adheres to 
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its surface, and removing such material on | drical form, and_ removing such material on Ie 
two lines opposite each other, substantially | two dines opposite each other, substantially 
as set forth. | as set forth. 

4. The method of thaking a collapsible | ‘This specifieation signed and witnessed this 

5 phonogram-blank, which consists in wrapping ; 15th day of October, 1883. 

flexible material upon a tapering core, scenr- | THOS. A. EDISON. 
ing it together at its edges, dipping it into | ESSON? rl 
sound-recording material which adheres tu its AM PELZER, 
surface, turning off such material into eylin- | A.W. Kippe. 
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To‘all whom it may concern: 

Be it known that I, Tuomas A Eptson, a 
citizen of the United States, residing at Llew- 
ellyn Park, in the county of Essex and State 

5 of New Jersey, have invented a certain new 
and useful Improvement in Phonographs, 
(Case No. 820,) of which the following is « 
Specification. 

The object 1 have in view is to prevent 


to wholly or in a measure the effect of the elec- | 


tification of the chips which are produced by 
turning off the surface of the phonogram- 
blanks, I use for my blanks a hard compo- 
sition—such as a hard metallic soap—and 
15 this comp»sition, as well as all hard wax com- 
Positions, produces in turning chips which 
havea high degree of electrification,and which 
adhere to the cylinder and to the .cutting- 
knife, as well as to the point of the recorder, 
20 and injure the surface of the record produced 
by the recorder, the recording being -per- 
formed at the same time that the surface is 
turned off, as has been made clear by appli- 
cations for patent already tiled byme. Ihave 
25 found that the evil effects of the electrifica- 
tion of the chips will be done away with ina 
measure by breaking up or powdering tho 
chips as they are produced, and this I aceom- 
plish by providing the turning-off knife with 
30 a shoe, wlich breaks or powders the chips 
into small pieces as they rise from the cut- 
ting-edge of the knife. = 
In theaccompanying drawings, furming a 
part hereof, Figure 1 is a top view of the 
35 speeacenane of my phonograph, showing 
the cutting-knife with breaking-shoe in po- 





sition for operation. .Fig. 2 is a side view of 
a and Fig. 3 is an end view of the 
knife. 

40 Ais the spectacle-frame, in the eye a of 


which is placed the recorder. The turning- 
off tool 13 is secured rigidly to the spectacle- 
frame and projects toward the center of the 
eye a and downwardly toward the surface of 
the phonogram- blank. The edge b of the 45 
knife bears obliquely upon the surface of the 
blank and acts as a turning-tool for turning 
off the surface of the blank, producing a chip 

of the’ material of the phonogram-blank, as 
will be well understood. ‘Ihe breaking-shoe 50 
C is a plate which crosses the end of the knife 
above the cutting-edge b, aud is bentat right 
angles, extending along one side of the knife, 

to which it is secured by means of a slot and 

@ set-screw c, which permit proper adjust- 55 
ment of the breaking-shoe with relation to 
the cutting-edge b. The shoe C, being di- 
rectly above the cutting-edge and poaiecttig' 
beyond it, forms a shoulder, against whic! 

the chips strike as they rise from the cutting- 60 
edge, aud, the material being brittle, the ef- 
feet is to powderor break thechips into small 
particles, which will drop off of thesurface into 
the receptacle provided for the turnings. 

What I claim as my invention is— 65 

1. Ina phonograph, the turning-off tool pro- 
vided with a breaking shoe or shoulder for 
powdering or breaking thechips,substantially 
as set forth. 

2. In a phonograph, the combination, with 7o 
the turning-off tool, of a breaking-shoe ad- 
justably secured thereto and acting to powder 
or break the chips, stfbstantially as set forth. 

‘This specification signed and witnessed this * 
Ist day of February, 1889. 


THOMAS A. EDISON. 
Witnesses: 
W. PELZER, 
D. H. DsiscoL.. 
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SPECIFICATION forming part of Letters Patent No. 406,571, dated July 9, 1889. 


Application fled February 11, 1889, 


To all whom it may concern: 

Beit known thatI, THOMAS A. EDISON, aciti- 
zenof the United States, residing at Llewellyn 
Park, in the eounty of Essex and State of New 
Jersey, have invented a certain new and use- 
ful Process of Treating Phonogram-Blanks, 
(Case No. 822,) of which the following is a 
specification. 

Myimproved phonograph, as is well known, 
ro ig provided with a turning-off tool for turn- 

ing off the surface of the phonogram-blank. 

This is mounted, preferably, to operate with 

the recorder, so that the old record will be 

turned off at the same time that a new record 
15 is made. 

For my phonogram-blank I employ a hard 
brittle material,such as a hard metallic soap 
or a mixture of wax with some hardening ma- 
terial. The chips which are produced in turn- 

20 ing off such a blank have a high degree of 
electrification, which, I consider, is due to the 
rending of the material, They.adhere to the 
surface of the blank and interfere seriously 
with the action of the recorder, They also 

25 adhere to theadjoining parts of the machine, 
and when it is attempted to beush or blow 
them off of the blank they fly in all direc- 
tions and cover surrounding objects. The 
harder the material of the phonogram-blanks 

3o the greater seems to be the electrification of 
the chips, and since such hard materials 
produce the most perfect records it will be 
seen that the difficulty is one of importance. 
How to overcome this obstacle has proved one 

35 of the most difficult problems to solve which 

< Ihave met with in my work upon the phono- 
ara T have found that by applying to the 
‘sui of the blank just before turning it off 
a solution which will slightly dissolve the 

40 material of tle blank, or which will produce 
a chemical reaction upon such surface, so as 
to soften and toughen the surface,a continu- 
ous chip will be produced by the turning-off 
tool, which has little or no electrification, or 

45 the electrification of which is less powerful 
than the weight of the chip, so that the chip 
falls into the receptacle beneath the blank 
and leaves the surface of the blank perfectly 
clean for the recording-point, the dust pro- 

50 duced by which can be readily blown or 
brushed off of thesurface. The action of the 
solution does not penctrate to as great adepth 


w 
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as the turning-off tool, since thesurface upon 
which the recorder acts must be of the hard 
material. My turning-off tool takes a chip 5: 
about seven one-thousandths of an inch thick. 
The penetration of the solution to the depth 

of five one-thousandths of an inch, or even 
iess, will be sufficient to accomplish the pur- 
pose. The chip is made continuous. It is do 
wet, and hence not electrical. The surface 
upon which it falls as it leaves the point of 
the turning-off tool is the wet uncut and un- 
electrified surface, and the chip is made 
heavier by the absorption of the solution. All 65 
or part of these conditions may be instru- 
mental in producing the result. 

Instead of using a solution which attacks 
the surface of the blank and produces a tough 
film of the material of the surface itself, a 70 
coating may be applied which adheres to the 
surface and on drying produees a tough film 
which forms a part of the chip and serves to 
hold it together as a continuous strip, so that 
the weight of the chip will be greater than 
the electrification of its under surface, 

‘The material employed tosoften and toughen 
thesurface of the blank will depend, of course, 
ipon the composition of the blank itself, For 
blanks made from hard metallic soaps, which 
I prefer, I may employ a weak alkaline solu- 
tion, such as a one-per-cent. solution of caus- 
tie soda, The strength of the solution will 
vary upon the depth of the chip and the na- 
ture of the substance acted upon. With 85 
blanks of the hard metallic soaps I have 
found that water may be employed, since 
such soaps seem to be slightly soluble. The 
weak alkalinesolution or the water is applied 
with a sponge after the blank is placed upon 90 
the machine, the surface being completely 
wet with the solution and any surpius being 
removed, if necessary, by a dry sponge or 

iece of chamois-skin. When the surface is 

ry, tlre spectacle-frame carrying the turn- 95 
ing-off tool and the recorder is lowered into 
position, when a record is made and the suz- 
face turned off simultaneously. 

With phonogram-blanks of othersubstances 
or compositions solvents or softeners of the 
particular substances of the blanks will be em- * 
ployed, . 

‘To produce tough films upon the surface of 
the blanks many substances may be applied 
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tothe blanks, such as gum-balata dissolved 
in bisulphide of carbon, or gun-cotton dis- 
solved in acetate of amyle,or glue and water. 
In the accompanying drawings, forming a 
5 part hereof, Figure 1 is @ sectional view of 
the phonograph, showing the turning-off tool 
and recorder in position for operation; and 
Fig. 2 is 8 top view of the phonog:am-blank 
and turning-off tool.- 

to Ais the phonogram-cylinder, upon which 
is the removable phonogram-blank B, made 
witha considerable body of the recording ma- 
terial, so that a number of records can be 
made pow it by turning off old records. 

15 Cis the turning-off tool, and D is the point 
of the recorder: The recorder and turning- 
off tool are mounted upon the spectacle-frame 
Fe and are brought into operation at the same 
time. 

20 The surface of the phonogram-blank is 
treated ashasbeenexplained. Thechipapro- 
duced by the turning-off tool falls into the re- 
eeptacle F. 


What I claim as my invention is— 

1. The process of treating phonogram- 
blanks having hard brittle surfaces, consist- 
ing in producing a tough film upon the sur- 
faces of such blanks preparatory to turning 
them off, substantially as and for the pur- 
pose set forth. 

2. The prccess of treating phonogram- 
blanks haying hard brittle surfaces, consist- 
ing in appl lying to such blanks preparatory to 
turning them off a solution which attacks the 
substance of the blanks and softens and 
toughens the surface, substantially as and for 
the purpose set forth. 

Thisspecification signed and witnesse:| this 
Ist day of February, 1889. 


THOMAS A. EDISON. 
“Witnesses: 


W. PELZER, 
D. H. DRISCOLL. 
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” Appllcation fled February 16, 1889. 


To all whom it.may concern: 

Be it known that I, THomas A. Ep1son, of 
Llewellyn Park, in the county of Fssex and 
State of New Jersey, have invented a certain 
new and useful Improvementin Phonogram- 
Blanks, (Case No. 829,) of which the follow- 
ing is a specification. 

My invention relates to that character of pho- 
nogram-blanks which consist of a base or back- 
ing of one material, usually a molded material, 
and an outer surface or covering of another 
material, which receives ‘he sound-record. 
Such outer recording material has usually 
heretofore been a material which is more or 
Jess soft and pliable at ordinary temperatures; 
but I have found it better for the purpose of 
recording and reproducing sounds to employ 
a material which is hard and brittle at such 
temperatures. When such a material is em- 
ployed, difficulty may arise in cages where the 
phonogram-blanks are exposed to extremo 
chan, of temperature, because the non- 

liability -of the sound-recording material 

loes not permit it to accommodate itself to 
the expansions and contractions of the body 
of the blank, and so the outer materiai may be- 
come cracked. When the outer material is 
softand pliuble at ordinary temperatures, this 
difficulty does not usually occur, although it 
may arise when an extremely low tempera- 
ture is encountered. 

The main object of my invention is ‘to 
avoid this difficulty; but a further object is 
to produce a phonogram-blank which can be 
cheaply and readily produced, and which wi!l 
be effective in every way for the purpose of 
recording and reproducing sounds. 

My invention consists, mainly, in construct- 
ing the two parts of the phonogram-blank— 
that is to say, the core or backing and the 
outer covering of sound-recording material— 
of substances which have the same or prac- 
tically the same coefficient of expansion un- 
der changes of temperature, whereby both 
parts of the phonogram-biank are made to 

nd and contract equally, and theeracking 
if the outer-surface material does not occur. 

I prefer to employ for the outer sound-re- 
cording surface a thin coating of a metallic 
soap—such as stearate of soda—and for the ; 
core or main portion of the blank I prefer to | 
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useasphalts orbitumens. Under these terms 
I refer not only tothe natural asphalts—such 
as Trinidad, Cuban, Mexican, and Syrian as- 
phalts—but also to the asphaltic residues 
which are produced artificially in various 
commercial operations, such as asphalt pitch 
and hard coal-tar pitch. I find that the best 
results are produced by the use of Syrian as- 
phalts; but this is more expensive than some 
of the others, and I therefore prefer to use 
asphalt pitch, which is ordinary Trinidad as- 
pial from which the more volatile elements 

ave been distilled, This substance is very 
cheap, and is found to be very effective for 
the parDoess In making the phonogram- 
blank I prefer to mix with the asphatt or bi- 
tumen a small pércentage ofa material which 
in solidifying shrinks or contracts greatly, 
such as certain waxes, and preferably car- 
nauba-wax. Thereason for thisis, that when 
asphalt is melted and poured into molds it 
does not contract in hardening, and it is 
therefore difficult to get it out of the mold 
again. By mixingfrom five to seven percent. 
of carnauba-wax With the asphalt a compound 
is formed which shrinks slightly in harden- 
ing, and can therefore be readily removed 
from the mold. . 

Asphalts as found of the market vary in 
the degree of heat required to melt them, and 
also in the degree of liquidity or mobility of 
the liquid which is formod by melting them. 
Some asphalts, even at very high tempera- 
tures, form a thick semi-liquid which is diffi- 
eulttopour. This difficulty may be corrected 
by adding to the asphalt before melting a 
small quantity of a wax which has a low melt- 
ing-point—such as Japan wax or ozocerite; 
or instead of this a liquid—such as crude 
petroleum, turpentine, or melted rosin or tar— 
may be used. é 

In forming the phonogram-blanks, which I 
prefer to make in the shape of hollow cylin- 
ders heving a tapering bore and a true eylin- 
drical outer surface, I pour the melted mix- 
ture of asphalt, carnauba-wax, and softening 
material into a suitable mold,sach mold hay- 
ing a cylindrical outer inclosure and a taper- 
ing inner core, such inner core being prefer- 
ably first coated with Paper, which will ad- 
here to the asphalt cylinder and allow it to 
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‘be easily removed. I ipreter to use a split 
mold, so that the cylinder can be readily re- 
moved from the mold. The outer coating, 
which, as stated, is preferably a metallic soap 
having the same coefficient of expansion as 
the asphalt compound employed, is prefer- 
ably applied’by dipping the asphalt cylinder 
after it has cooled into a.bath of the melted 
material. When it is siplied in this way, the 
surface may be afterward made true by turn- 
ing it off in a suitable lathe after it has be- 
come cooled again. Instead of ‘his, however, 
the external material may be also applied by 
molding, the asphalt cylinder being placed in 
a mold which is slightly larger than that first 
used-and the covering material poured into 
such mold round the cylinder, so that it will 
adhere thereto and will form a smooth, and 
true surface without the necessity of turning 
it off. My experience has been, however, that 
the first-mentioned method is the less expen- 
sive. There are other ways of forming the 
asphalt body than by melting and molding. 
The material may be powdered and subjected 


to heavy pressure in a suitable mold,so as to| 4. 


form it into the required shape, or it may be 
formed in a squirting-press—such as is used 
to make lead pipe—the melting material be- 
ing forced through the opening in the press 
in a continuous tube and afterward cut into 
the desired lengths and then covered with the 
sound-recording material. 

I find that the proportions of asphalt, car- 
nauba-wax, and liquefying material necessary 
to produce a compound having the proper 

le of expansion for the outer covering de- 
pends on the character and quality of the ma- 
terial and must be separately determined by 
experiment for each material used. In order 
to determine it, the three materials may be 
mixed in different proportions, the cylinders 
molded and dipped into the melted covering 
material, andavhen several cylinders of difver- 
ent proportions are produced in this way they 
may be placed in a chamber in which they are 
subjected to very low temperature, If the co- 
efficient of expansion is not clearly the same, 
eracks will appear in the outer coatings, which 
will be more or less according to the propor- 
tions of material... This will show how ciosely 
the right proportions have been reached in 
each case, and in the second experinrent it Will 
be easy to proportion the ingredients so as to 
event cracking altogether with the jien- 
jals used; butof course if other ma- 
terials are used it will be necessary to repeat 
the ‘iment. 

It be seen that I am thus enabled to 
use as the sound-recording material a hard 
and brittle substance, and thus to make pho- 
nogram-blanks which are most effective for 
the recording and reproduction of sound, and 
at the same time the main portion of the blank 
is composed of a cheap and easily-worked ma- 
terial, and the blanks can therefore becheaply 
and lly produced. 





The accompanying drawings illustrate a 
eylindrical phonogram-blank embodying my 
invention. 

Figure 1 is a longitudinal section of the 
cylinder, and Fig. 2 an end view thereof. 

A is the inner body or core, and B the onter 
surface 2 sound-recording material. 

What I claim is— 

1. A phonogram-blank composed of a base 
and an outer recording-surface of different 
materials haying the same or substantially 
the same coefficient of expansion, substan- 
tially as set forth. 

2, A phonogram-blank composed of a base 
of one material and a sound-recording surface 
of a different material, which is of a hard and 
brittle nature at ordinary temperatures, the 
two materials having the same or substan- 
tially the same coefficient of expansion, sub- 
stantially: as set forth. ] 

3. A phonogram-blank having, in combina- 
tion, a base of asphaltic material and an outer 
coveriok of sound-recording material, sub- 
ser rs set forth, 

pI 
tion, a base of molded material and an outer 
abbas J of material having the same or sub- 
stantially the same coefficient of expansion, 
substantially as set forth. 

5. A phonogram-blank having, in combina- 
tion, a base of molded material and an outer 
covering of another molded material, the two 
materials neve the same or substantially 
the same coefficient of expansion, substan- 
tially as set forth. 

6. A phon m-blank having, in combina- 
tion, a of asphalt mixed with a material 
which contracts greatly.in solidifying, such 
as carnauba-wax, and an outer covering of 
Spund:recording material, substantially as set 
forth. 

RA phonoyrain Sink having, in combina- 
tion, a base of asphalt mixed with a liquefy- 
ing material, and an outer covering of sound- 
recording material, substantially asset forth. 

8. A phonogram-blank having, incombina- 
tion, a base of asphalt mixed with a material 


which contracts greatly in solidifying, such 


as catnauba-wax, and also with a liquefying 
material, and an outer eovering of sound-re- 
cording’ material, substantially as set forth. 

9, A phonogram-blank having an outer sur- 
face of metallic soap and a base of another 
material having the same or substantially the 
same ooniteient of expansion, substantially 
as set fort 

10. A phonogram-blank having # base of 
asphaltic material and an outer surface of 
metallic soap, substantially as set forth. _ 

‘This specification signed and witnessed this 
1st.day of February, 1889. 


THOMAS ‘A. EDISON. 
Witnesses: 


W. PELZER, 
D. H. DRISCOLL. . 
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THOMAS ALVA EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


PHONOGRAM-BLANK. 





SPECIFICATION forming part of Letters-Patent No. 414,759, dated Novombor 12, 1889, 


Application fled March 25, 1889, 


To all whom it.may concern: 

Be it known that I, THomas ALva EDISON, 
of Llewellyn Park, in the ccunty of Essex and 
State of New Jersey, have invented a certain 


5 new and useful Improvement iu Phonogram- 


Blanks, (Case No. 830,) of which the following 
is a specification. 
My invention relates to that character of 


phonogram: -blanks which consist of a base or 
to 


acking of one material, usually a molded 
material, and an outer surface or covering of 
another material, which receives the sound- 
record. . 

In my application, Serial No. 300,514, filed 


15: February 16, 1834, 1 have described a phono- 


gram-blank ofthe character just referred to, 
which is designed to obviate some of the de- 
fects existing in other phonogram - blanks. 
In said application this is accomplished by 


ao combining with the core or backing of the 


blank a recording-surface having the same 
or practically the same coefficient of expan- 
sion as the core or backing. Asphalts or bi- 
tuinens for the core or backing and a conting 


25 of metallic soap for the recording-surface are 


described as the preferable materials to pro- 
duce the phonogram-blank of said applica- 
tion, 


One object of my present invention is to 





30 produce a strong, light, and economigal core 


or backing for phonogram-blanks, over the 
surface of which a thin coating of material 
to be recorded is placed. . This part of my in- 
vention consists it the use for the phonogram 


35 core or backing of hard rybber or ebonite, 


consisting of rubber or allied guns combined 
with sulphur by heat. This core or backing 
is coated with a thin surface of a sound-re- 
cording material, and the blank thereby pro- 


yo duced possesses great strength, is light and 


economical, and ** capable of withstanding 
rough usage; he ace musical or other phono- 
graphic records or duplicates made on it may 
be handled or shipped without danger of 


45 breaking. 


Another object of my inyeution is to pro- 
vide the core or backing just referred to, 
which possesses great strength and abnormal 
expansion, with a material which shall have 


50 the same orsubstantiallythe same coeflicient- 


of expansion. I have found that the stearates 


Berial No, 304,716, (No model.) 


of the metals possess practically the same co- 
efficient of expansion as hard rubber or eb- 
onite, and I propose to combine a stearate of 
& metal with a core or backing of hard rub- 
ber or ebonite to accomplish the object of this 
part of my invention. 

A third object of my invention is to equalize 
any variation in the coefficients of expansion 
of hard rubber or ecbonite and the stearates 
of the metals. This variation is likely to oc- 
cur when different makes of hard rubber or 
ebonite are used, as this material when made 
by different manufacturers may have differ- 
ent coeflicierits of expansion. This I accom- 
plish by combining with the stearate of a 
metal an oleate of a metal, by the use of more 
or less of which the coefficient of expansion 
of the stearate may be increased or dimin- 
ished to correspond with the coefticient of ex- 
pansion ef the particular compound of hard 
rubber or ebonite used. 

T prefer the phonogram-blank to be of the 
shape of a hollow cylinder with a tapering 
bore and a true cylindrical outer surface. 
‘’he backing or core for the blank may be 
made in any suitable manner or by molding 
singly in the usual nner of making val- 
canized india-rabber articles; or a hollow eyl- 
inder of the hard rubber or vuleanite may be 
made of length equal to a number of phono- 
gram-blanks and subsequently cut to size and 
finished to form. ‘Che outer surface of the 
hard rubber or ebonite should be made rongh 
to cause adherence of the recording-surface 
to be applied toit. The outer coating, which 
is preferably a material having the same or 
substantially the same coefficient of expan- 
sion asa stearate of a metal, but which may be 
of any other suitable sound-recording mate- 
rial, is preferably applied by dipping the cylin- 
der intoa bath of the melted material. When 
it is applied in this way, the surface may after- 
ward be made true by turning it off in a suit- 














Iustead of this, however, the external inate- 
rial may be applied by moldiug, the cylinder 
being placed in a mold whieh is slightly larger 
than the cylinder and the covering material 
ponred into such mold around the cylinder, 
So that it will adhere thereto and will forma 
smooth and true surface without the neces- 
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, sity-of turning it off. My experience has been, 
however, that the first-mentioned method is 
‘the less expensive. 

When necessary, as above stated, an oleate 

5 of a metal may be added to the stearate in 
order to alter its expansion rate, the quantity 
varying according to the expansion rate re- 
quired. For instance, if monostearate of soda 
is-used the expansion may be increased by 

ro adding to it a small quantity of oleate of 
alumina. The proportion of the stearate and 
oleate,used must be determined experiment- 
ally to suit the particular hard yubber or eb- 
onite used. 
The accompanying drawings illustrate a 


invention. 
Figure 1 is a longitudinal section of the cyl- 
inder, and Fig. 2 an end view thereof. 
zo =A is the-inner body or core, and 5 the outer 
surface of sound-recording material. 
What I claim is— 
1. A phonogram-blank composed of a base 


{ 

i 15 

cylindrical phonogram-blank embodying my 
| 


of hard rubber or ebouite and an outer cov- 
ering of sound-recording material, substan- 25 
tially as set forth. 
2.°‘A phonogram-blank composed of a base 
of hard rubber or ebonite and an onter re 
cording-surface of different materials having 
the same or substantially the same coefficient 30 i 
of expansion, substantially as set-forth. t 
3. A phonogram-blank composed of @ base 
of hard rubber or ebonite and an outer re- 
cording-surface of a stearate of a metal, sub- 
stantially as set forth. ! 
4. A phonogram-blank composed of a base * 
of hard rubber or ebonite and an outer cov- 
ering composed of a stearate of a metal and an 
oleate of a metal, substantially as set forth. 
Thisspecification signed and witnessed this 40 
22d day of March, 1839. 


THOMAS ALVA EDISON. 


Witnesses: 
iW. 
RIcHD. N. DYER. 


|; 





Raymond R§Wile 
Research Library 


in outer cov 
ial, substan- 25 


sed of a base 

an outer re- 
rials having 

1¢ coefficient 30 
«forth. 

sed of a base 
an outer re- 

a metal, sub- 


35 
sed of a base 
un outer coy- 
metal and an 
awset forth. 
ritnessed this 40 


. EDISON. 


UNITED STATES 


505 


PATENT OFFICE. 





THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


PHONOGRAM-BLANK. 


SPECIFICATION forming part of Letters Patent No. 430,274, dated June 17, 1890. 


Application Sled July $0, 1888, 


To all whom it may concern: 

Be it known that I, Tuomas A. EDISON, of 
Llewellyn Park, in the county of Essex and 
State of New Jersey, have invented a certain 
new and useful Improvement in Phonogram- 
Blanks, (Case No. 793,) of which the follow- 
ing is a specification. 

My invention relates to phonogram-blanks 
for receiving a record of sound- vibrations 
1o and re; paper eerie the ame, and my object is 

luce blanks having superior qualities 

pay recording and reproducing such vibra- 
tions. 

To this end my invention consists, mainly, 

15 in making such blanks, which are preferably 
of cylindrical form, of soap of the character 
shereinafter described. Said material may be 
employed alone or mixed with other mate- 
rials, such as waxes, resins, or gums. 

20 © Insoluble soap may be formed of any metal 
or sometimes of an earthy oxide, like lime, 
in combination with any fatty acid. Formy 
purpose, however, it is best to use lead, mag- 
nesium, or aluminium, combined with oleic or 

25 stearic acid, forming an oleate or stearate of 


w 





‘Berial No. 281,454, (No model.) 


the metal used. These compounds are pre- 
ferred because of their superior amorphous 
quality. Of the metals named I especially 
prefer to employ lead, and especially to use 

4 mixture of equal quantities of oleate and 30 
stearate of lead, the same being melted and 
poured into molds to form the cylindrical 
blanks. 

The soap may be made according to the 
usual well-known methods. 35 

What I claim is— 

1, Phonogram - blanks made of metallic 
soap, substantially as set forth. 

2. Phonogram-blanks made of lead soap, 
substantially as set forth. 

3. Phonogram-blanks made of a mixiure of 
oleate and stearate of lead, substantially as 
set forth. 

This specification signed and witnessed 
this 14th day of July, 1888. 


THOS. A. EDISON. 
Witnesses: 
WILLIAM PELZER, 
A. W. KmDLe. 
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THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY, ASSIGNOR TO THE 
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PHONOGRAM-BLANK. 





SPECIFICATION forming part of Letters Patent No. 430,570, dated June 17, 1890. 
Application filed November 26, 1887, Serial No. 256,188. (Mo model.) 


To all whom it may concern: 

Be it known that I, THomas A. Eptsoy, of 
Llewellyn Park, in the county of Essex and 
State of New Jersey, have invented a certain 
new and useful Improvement in Phonogram- 
Blanks, (Case No. 740,) of which the following 
is a specification. 

The object I have in view is to produce an 
improved form of cylindrical phonogram- 
blank for my phonograph which will be dura- 
ble and light, will be cheap in construction, 
and will retain its shape and size under vary- 
ing atmospheric conditions. This I aceom- 
plish by constructing as a base for the phono- 
gram-blank or recording-surface a cylinder 
of molded material, which is made plastic by 
heat or moisture. I prefer for this purpose 
plaster-of-puris, although I may use sealing- 
wax ora mixture of shellac and sand, saw- 
dust, or other material, or asphalt. ‘The plas- 
tie material—say plaster-of-paris—is molded 
in cylindrical form and allowed to set. when 
the wax-like phonogram-blank surface is 
placed upon it and the surface is turned down 
true in any suitable manner.. The plaster- 
of-paris cylinder is given, iprsteraDhy; a taper- 
ing bore, so as to be held by friction upon 
thetapering phonogram-cylinderof my phono- 
graph. ‘The phonogram-blanks will be made 
the full length of the phonogram-cylinder, 
and these full-length phonogram-blanks will 
also be divided into sections, so that the 
smaller sizes can be used for letters or memo- 
randa of short length. 

In the accompanying drawings, forming a 
part hereof, Figure 1 is an elevation of a 
phonogram-blank. Fig. 2 is a sectional view 
of the same, showing by dotted lines the di- 








visions which will be-made for producing sec- 


tional phonogram-blanks; and Fig. 3,an end 4¢ 


view showing a modified form of the tapering 
bore. 

A is the cylindrical base, ade of molded 
plastie material—such as plaster-of-paris—or 


a material which is heated to be made plastic 45 


such as asphalt or sealing-wax. ‘This eylin- 
der has a tapering bore, as shown in Fig. 
and a truecylindrical outer surface. The ta- 
pering bore may be formed by ribs a, asshown 





in Fig.3. Upon this cylinder is placed a coat- 50 


ing of wax or wax-like substance B, which 
forms the recording-surface. 

T do not claim herein a phonogram - blank 
having a wax or wax-like recording-surface, 
or such a surface and a backing of tougher 
material, since these matters are covered by 
my application for patent, (Case No. 734,) Se- 
tial No. 252,964. .Neither do I claim a eylin- 
drical phonogram- blank having a tapering 





aw 


5 


bore, since this will be made the subject of a 6c 


separate application for patent. 

What I claim is— 

1, A phonogram- blank composed of a ey- 
lindrical base of molded material, having a 
tapering bore, and a recording-surface of 65 
softer material, substantially as set forth. 

2. A phonogram-blank composed of a base 
of plaster-of-paris and a recording-surface of 
softer material, substantially as set forth. 


Thisspecification signed and witnessed this 70 


22d day of November, 1887. ‘ 


THOS. A. EDISON. 
Vitnesses: 
WILLIAM Pewzer, 
E. C. ROWLAND. 
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ISAAC W. HEYSINGER, OF PHILADELPIMIA, PENNSYLVANIA. 


PHONOGRAPH. 


SPECIFICATION forming part of Letters Patent No. 440,155, dated November 11, 18090. 
Application filed Pebranry 7, 1888, Serial No, 263,282, (Mo model.) 


To all whom it may concern: 
* Be.it known that I, Isaac W. HEYSINGER, 
of Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented a 
5 certain new and useful Improvement in Pho- 
nographs, of which the followingisa full, clear, 
and exact description, reference being had to 
the drawings accompanying and forming a 
part of this specification, in which— 

1o Figure 1 is aside elevation of a phonograph 
embodying my invention, partially shown in 
section and the parts relatively somewhat 
displaced to more slearly show the construc- 
tion, the heating-vessel O not being shown in 

t5 the figure. Fig. 2 isa transverse vertical sec- 
tion along the dotted line 2a of Fig. 1, the 
pass being shown in proper relation as made 

for use. Fig. 3 is a transverse vertical sec- 
tion along line y y of Fig. 1, seen from 

20 the rear, the section shown in Fig. 2 being 
looked atfrom the front. Fig.4isan enlarged 
transverse vertical section of the funnel, dia- 
phragm, grooving and indenting mechanism, 
and recording-tablet as in use, the same de- 

ag tached from the other parts of the machine. 
Fig. 5 is a top view, partly sectional, of Fig. 
4. Fig. 6 is a view of the collapsible tablet 
expanded into a cylinder, as when placed in 
the machine for use. Fig. 6* is the same flat- 

jo tened for mailing purposes, or for preserva- 
tion. Fig 7 is a perspective view of a tablet 
. collapsed and having its surface partly writ- 
ten over in the machine; and Fig. 7* is a trans- 
verse sectional view of the written surface of 

35 Fig. 7, showing the grooves and lines of writ- 
ing when two indenting-points are used. 

‘he lettering in all the figures is uniform. 

My invention relates to the construction of 

& phonograph or instrument for recording 
40 and reproducing the sounds of the voice, &c., 
* by mechanical means, in which the words 
anoken are made to act upon a vibrating dia- 
ragm, and by the movements thereof‘are 
indented upon a comparatively soft or yield- 

45 ing surface, to be subsequently reproduced 
by moving the said surface under and in con- 
tact with a stylus attached to the said mov- 
able diaphragm, or ons similar thereto, in 
which certain improvements, as hereinafter 

50 described, enable the same to beaccomplished 





more perfectly. and the records to be pre- 
served with greater security than with those 
now in use. 

The first part of my invention consists in 
the use of a rotating cylinder, which carries 
the recording-surface supported upon a cen- 
tral bearing or rod extended along within the 
said cylinder and supported by the frame of 
thé machine at one end only, so that one end 
of the cylinder is constantly free, so that the 
cylindrical tablet may be slipped over the 
free end of, the cylinder or removed therefrom 
atany time without interfering with the other 
pacts of the machine. 

The second part of my invention consists 65 
in making this rotating cylinder hollow and 
providing its inner surface with an accu- 
rately-threaded scresy from end to end, and 
against this screw-threaded surface engages 
a threaded block. 

The third part of my invention relates to 
the use of a plow point rigidly secured to the 
arm or its attachinents and not to the vibrat- 
ing diaphragm. 

The fourth part of my invention relates to 
the use of a tablet composed of a compara- 
tively-hard substance adapted to protect the 
writing against rough usage, but capable of* 
being made soft and plastic by the use of heat 
or chemicals, so that the tablet or surface is 
used in the machine ina soft and plastic state, 
but afterward when'cooled or immersed in a 
chemical bath, or otherwise treated, it be- 
comes. hard and resistant and is capable of 
being put away for future use or sent through 
the mails without defacement or injury. 

‘The fifth part of my invention relates to the 
use of a heater to be removably applied to 
my phonograph, in which heated surfaces are 
brought nearly in contact with the rotating 
tablet to soften it for the recording devices. 

The sixth part of my invention relates to the 
means whereby I bridge over the split sides 
of my collapsible tablet when used in the ma- 
chine. These split sides when the tablet is 
put upon the cylinder are brought very closely 
together, and the plow still further brings 
them together; but it often happens that 
when put on for reproducing the sounds there 
may be some indistinctness at this point. To roo 
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prevent thisand to improve the quality of the 
sound generally, Iuse a double indenting- 
stylus consisting of two points side by side. 
The seventh part of my invention relates 
5 to the construction of the diaphragm and its 
surrounding parts. It is desirable to have 
this vibrating diaphragm quite sensitive to 
the undulations of sound, and for this pur- 
pose I make it of a thin, elastic, and resonant 
10 platéeof metalor hard rubberorotherequiva- 
lent material, and I form it with a series of 
circular concentric corrugations or waves 
with a flat outer rim, so that its elasticity and 
the mobility of its center are much increased, 

15 and whereby also the middle part is notonly 
capable of being raised or lowered by the 
waves of sound, but also tilted from one side 
to the other somewhat as the sound vibrates 
at an angle to the axis of the diaphragm. 

20 The eighth part of my invention relates to 
the means whereby I equalize the rotation of 
the recording-cylinder, so that the record wilt 
be churacteristic and regular. 

The detailed description hereiuafter given 
a5 will exhibit certain other matters of construc- 
tion and arrangement which forma part of my 
invention, and which I shall illustrate by let- 
ters and reference to the drawings. 
Referring now tothe drawings, A is a frame- 
go work of metal, adapted to stand upon a table 
and provided. with screw-holes a a for attach- 
ing the same securely. 
Atis an elevaticn, which terminates ina 
bearing for the driving-shaft E, seated at A’. 

35 ‘The shaft E is provided with flanges e’ e’, to 
prevent longitudinal motion of the same. 
‘The rear end e’ of the shalt E is journaled 
into an upright extension of the base Aat a’, 
Fig. 1, and its forward end is provided with 

40 a handle E? and a band-knob E* for operat- 
ing the same, though gearing, weights, or 
springs may he used instead, if desired. The 
shaft E is screw-threaded at e, and a hand- 
nut Dt is fitted thereupon. 

45 - D* is a coiled spring around the shaft E, 
whieh is compressed by the nut D‘ against 
the collar D*, which slides to and fro along 
the angular part H’ of E, and rotates with it. 
The collar D*, having an angular opening d* 

50 at its center, fitted ly upon E’, is pro- 
yided.with flanged rear surface, having a 
smooth face, and it bears against a leather 
disk D’, which in turn is forced against the 
smooth face of the spur-wheel D, which turns 

35 freely upon the cylindrical part E‘ of the 
shaft. E. Attached to the rear side of the 

ur-wheel D and moving with it isa cam- 
te D*, having in its rear face, Figs. 1 and 
},a cam-groove d’, circular in form and eccen- 

60 tric to the bearingof D. This cam-groove d® 

is-ta apered, so as to be narrower at the bottom. 

A’and A? are supports formed upon the 
frame A, to the inner sides of which are se- 
cured bellows-leaves G’ G4, and between them 

65 is the vibrating leaf G, the bellows being 





middle leaf G extends forward from the bo}. 
lows and terminates in a conical pimor roller 
g, Which enters the cam-groove @ and is con. « 
trolled thereby. 
eis a little washer, ora number of was). 
ers, interposed between the journal ¢ of 1{\, 
shaft EK and its seat a’ in the‘frame-work |. 
As the action of tho spring D* forees back - 
the spur-wheel and cam against the washer, 
e',a firm seat will be had in’ the cam-grooys 
@ by the pin g, and as wear occurs one vt 
these washers can be removed or a thinner i 
one substituted to eompensute for wear and 
prevent play or looseness. ~ 
The middle leaf G of the bellows ig pro. 
vided with an opening, preferably a slit g', 
connecting the two sections of the bellows, 
and a cock G* is inserted in the body of this 
middle leaf projecting at the side, Figs. Land 
3, and provided with a thumb-piece, as shown. 
‘The stem of this cock is also perforated or 
slitted transversely, so that ‘t may be ro. 
.ated to close the slot entirely or regulate the »: 
size of the opening, as in a gas-burner cock, 
for instance. There is no other communica- 








formed and made air-tight by the leather or 
other folded sides g’ g, Figs. 1 and3. The 


tion between the two sections of the bellows, 
and there is no external opening except where 
in rear is attached a small force-pump or 
rubber-ball syringe having valves closing out- 
ward, (see H H’ Il? Hi, Fig. 1,) by means of 
which air can be forced into the bellows and 
pressure maintained therein. The operation 
of this part of my invention is as follows: 

When the shaft E is rotated and proper j 
tension is made upon the collar D? by the nut 
D‘ acting through the spring D*, the collar | 
D* will rotate with the shaft E and carry 
around with it the leather disk D’, and this 10; H 
in turn will by its friction carry around with 
it the spur-wheel D and the cam-wheel D’, 
attracted thereto by the screws dé d* or other: 
wise. As the cam-wheel rotates, the pin g of 
of the bellows will rise and fall as the eccen- 
tric cam-groove d*° changes its position with | 
reference to the surrounding parts. As the 
pin g rises and falls, the middle leaf G of the | 
bellows will rise and fall and the contained 
air will be forced through the slot g* to and 
fro. If the cock G* is turned entirely off, the 
air cannot pass through the slot g* and the 
leaf G cannot rise or fall, and hence the cam- 
groove cannot change its position nor the 
spur-wheel D rotate, but the collar D? will 
slip upon the- friction-disk D’. If the cock 
G’ is turned a little way on, the motions will 
be slow, and they will increase in rapidity as 
the cock is turned on more and more. As 
compressed air is used, the reversal of direc- 1*5 
tion of the leaf G will make no slip, the press- 
ure being constant, so that a praatically 
even and regular motion of the spur-wheel D 
will be secured so long as the motion of ro- 
tation of the shaft E isin excess of tbat of 15° 
the spur-wheel D, and this relative speed can 
be regulated by the cock G*. 

While for illustration I set forth very 
clearly the specific construction, I do notcon- 
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fine myself to the use of a wind bellows or 
the specific friction devices or eccentric cam- 
groove shown, but use other mechanical 
equivalent for one or anothe: part, as piston 
5 and cylinder, other fluid besides air, other 
frictional contact, and other mode of recip- 
rocating the piston besides a cam-groove on 
the face-plate eccentric to its axis, and 60, also, 
for the specific details of other parts of my 

ro invention. 
Thespur-wheel D gears with thespur-wheel 
F*, which rotates the cylinder of my phono- 
graph. Theconstruction is as follows: A bar 
B, Figs. 1, 2,and 3, is attached at its rearend 
15 bb by screws or otherwise to an elevation of 
the frame-work A at A® A’ and extend for- 
ward over the base parallel with the shaft E. 
This bar B is longitudinally grooved, the rear 
half B* cut out or open above, and the front 
half B* open below, and the front end B* is 
a solid head provided with a journal B*. 
Along the rear half is a transverse slot B’ to 
admit a cross-pin c, forming a sliding bear- 
ing. At BY, Fig. 1, a-shoulder is formed, as 
shown. The cylinder F, which carries the 
plastic tablet is made -hollow and has a fun- 
nel-shaped end F* to enable the tablet to be 
more readily applied; but this may be dis- 
sed with in whole or in part, if desired. 

‘he end of the cylinder F is closed and is pro- 
vided with a perforation /*, through which 
passes the journal B of the supporting-bar B, 
and the headed screw b‘, seated in the end of 
B, holds allin place, permitting rotation only. 
35 At the rear endof the cylinder I’ is attached 
the spur-wheel F%, larger than the cylinder, 

referably, and having a large central open- 

ng, which passes over the bar B, (made cylin- 
drical to form a journal,) aud the cylinder F 
is thus supported to rotate upon bearings at 
its opposite ends. 

B® forms a shoulder against which the rear 
face of the spur-wheel bearing is supported, 
as shown. The cylinder projects from end 
to end free from other support, and a tablet 
can be applied or removed without disturb- 
ing the machine in any part. As the spur- 
wheel F* is geared to the driving spur-wheel 
D rotation of the shaft E will operate the cyl- 
inder F with a regular and uniform motion. 

The hollow cylinder F is internally screw- 
threaded from end toend with an accurateand 
slow-pitched thread, so that the serew operates 
to the right side, and from the left when the 
handle Eis rotated ina right-hand direction. 

C is a U-shaped arm, having its lower half 
extendéd along the slot in the bar 3 and its 
upper half extended over the upper surface 
of the cylinder F, Atthe bend C’ in rear is 
a cross-pine, which traverses the cross-groove 
B’, so that the U-shaped arm C may be slipped 
to and fro along the bar B, the upper part 
traversing along over the cylinderas the lower 
part traverses along within the cylinder. At 
the forward and upper end isa hook C‘, which 
enables the hand of the operator to seize it 
and move the arm C along the cylinder, as de- 


go 
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sired. The lowerhalf of C ispreventedfrem 
side motion by the sides of the har. B, as 
shown in Fig, 2, At the lower end of Cisa 
downward projection C*, expanded to form a 
segment of a cylinder; Fig. 2, and its lower 
surface screw-threaded to fit the threads 
of the internal serew F’ofthecylinderF. As 
the cylinder is rotated, the arm C will be 
geen to travel to and fro with a slow motion 
corresponding to the pitch of the screws F’ 
and C A spring c’, attached to the upper 
surface of thearm C within the cylinder, bears 
at its free end against the under side of the 
closed part B* of the longitudinal slot B* of 
the bar B, so that when the arm C is lifted 
by the thumb-piece C* the sectional screw C* 
will be raised to clear the internal threaded 
surface of F and the arm may be moved lon- 
gitudinally along the cylinder, and whenever 
the thumb is released from C‘ the spring c* 
will bring down the free end of the arm C 
and cause the threaded surface thereof to 
again engage with the internal screw of the 
cylinder. The spring c* slides along the un- 
der surfacdof B*,and aset-serew c’ varies the 
strength of the spring and the resistance of 
the arm C, as may be desired. 

_ The upper part of the arm C (see Figs. 4 
and 5) is provided near the thumb-hook C 
with an enlargement C’, pierced with & cir- 
cular opening, screw-threaded internally and 
provided with an inturned lip or BACs Coat 
its lower side. Upon this inturned lip rests 
a ring of elastic india-rubber K, and upon 
this is laid, so as to close the opening in the 
arm C, a thin, resonant, elastic diaphragm L, 
supported at its edges by the elastic ring K. 
The corical funnel I, bell-shaped above, is 
provided with a neck J’, and then is again 
expanded downwardly to face the diaphragm, 
and the outer surface of its lower part, which 
formis a ring i, is threaded to engage with C* 
and is screwed down upon the outer edge of 
the diaphragm L. A lip I’ is carried inward, 
Fig. 4, from the lower edge of the ring i to 
bear upon the top surface of the diaphragm 
slightly within the line upon which it reste 
over the elastic ring K, so that the funnel I 
may be screwed down in itssocket, and by so 
doing the lip I’ will engage with the dia- 
phragm and tend to force “down the middle 
part of the same, so as to present a slightly- 
convex surface toward the cylinder; or this 
convexity may be presented upwardly, if de- 
sired, though I prefer to make it as shown. 
The object of this is to limit the vibration of 
the diaphragm somewhat in an upward direc- 
tion, but give it the greatest freedom down- 
wardly. I sometimes interpose a small disk 
or ring I* open at its center between the 
lower lip of Iand the diaphragm L to pre- 
yent rattle; but if the ring i be well screwed 
down it will not be necessary. I show the 
ring ¢ and the regulating-screw, which closes 
down upon and compresses the periphery of 
the diaphragm, formed integra with the fun- 
nel or cone [; but it may be made separate, 
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ifdesired. The funnel forms a conyevient shaving produced by the cutter is directog 


figures. 
To increase the amplitude of the vibrations 


§ of the diaphragmand toenableitto undulate | immediately in front of the plow-point 
laterally, { form my diaphragm with a series | Figs. 4 and 5, I pivot my indenting lover 


haudle to operate it, as I have shown it inthe | (see dotted line m’, Fig. 4,) and in which it is 


retained. 


To the rear side of the under surface of (1, 






‘of concentric corrugations or circular bends | or lever with a slightly-loose eross-pin, |i, 
I’ 1, which enable the ‘middle of the dia- | the figures 1 show two levers sido’ by side \ - 


phragm to be, so to say, drawn out or thrust | N’, pivoted atc’. The arrow upon the table: 
ro jn by the waves of sound, and also to wave | shows the course of rotation of the eylingd 


or undaulate from side to side or angularly as 
the waves of sound act upon the upper sur- 
face of the same more freely than when a 


plane surface is used. I graduate these cor-| phragm L, and the said diaphragin is pro. ; 


15 rugations for the special uses of the instru- 
ment and increase or diminish them in num- 
ber, depth, or size, substituting one for an- 
other, as may be preferred. a 

I make my diaphragm of metal, or, prefer- 

20 ably, of hard vuleanite, though chemically- 
prepared paper, cellulose, or other substances 
may be used, if preferred. As shown in the 
figures, the adjustment of the diaphragm is 
produced by screwing down the cone or fun- 

25 nelI, which compresses theelastic ring K and 






which is from the plow-point and to 
the center of the diaphragm. ‘These ley« 
N N’ terminate under the center of the dia. 








vided (see Fig. 5) with two small holes 1, 1/, 
into which are inserted two small pins or 
stems n? x4, attached to and forming a part 
of the levers N and N’, and these ‘stems 
are securely attached to the diaphragm by 
solder, cement, or otherwise, and operate in 
conformity with the various movements 
thereof. Instead of these holes and pins 
in Fig. 2, I reverse the corrugations of 
my diaphragin and securely attach the pins 
of my levers, properly fitted, to the middle 


brings the diaphragm L more and more near | cup of my diaphragm; but in Figs. 4 and 5 


to the cyliuder F and its plastic covering P. 


the convexity of the middle corrugation ex- 


Of course any form of diaphragm or com-| tends downwardly, and these are perforated 
ressiug-spring maybe used with these ad- | and securely support the pins of the indent- 
30 justing devices; but I prefer to use the cor- | ing-levers NN“ The levers N and N’ (see 


rugated diaphragms and rubber rings shown, 
for the reasons stated. 


Fig. 4) have a wedge-shaped stylus projecting 
downward directly under the pin n’, having 


The recording-tablet of my phonograph is | a slightly-rounded tip, and both sides of the :- 


placed upon the cylinder F, and as the same 


wedge may have the same slope, or one may 


35 ig rotated the tablet passes under the dia-| be moreabruptthantheother. The parallel 
phragm, and the plastic or yielding surface | lever N’ is seated in the diaphragm very near 
of the said tablet is capable of being scored | to N, but has its wedge-shaped stylus some- 
or indented by a point or points attached to | what in rear of that of its fellow, so that they 
the armC above thesaime. For this purpose | will‘engage with the tablet uvon parallel lines 


40 (Fig. 4) I provide a plow-point M, which is 
attached to the farther side of the arm C im- 
mediately opposite the center of the dia- 
phragm and it projects downward, so that its 
cutting or scoring point engages with the onter 

45 surfaceof the tablet as it passes beneath and 


as the spiral of rotation is produced, but one 
slightly in rear of theother. Thostylrscs ov 
these indenting-ievers, where they touch t 
surface of the tablet, are made slightly coni- 
cxl from side to side, as wel] as from front to 
rear, so that the indented line will ba nar- 








cuts or plows a groove in the same. Since | rower at the bottom than at the top. The 


the arm C as the cylinder rotates is carried 


slowly along the cylinder this groove willform |; 


a spiral along the tablet corresponding to the 
50 internal thread of the threaded cylinder F’. 
As shown in Figs. 4 and 5, this plow-point 


fuaction of these styluses is not to cut bat to 
ride over the surface of the prepared groore 
} made by the fixed plow-point M with a vary- 
ing pressure corresponding to the vibra- 
tions or undulations of the diaphragm, and 


is mounted upon the free end of an armlet | each of these indenting-styluses traces an in- 


M’, pivoted at m’ to the side of C%, a lateral 
expansion of C. At its forward end the arm- 
35 let M’ has a slot M? concentric with m’, in 
which is seated a thumb-screw m’,so that the 
free end of the said armlet may ve raised or 


dependent line, the one correcting the inac- 
curacies of the other or taking the reecrd 
while the other is passing a break or inter- 
ruption in the surface of the recording-tablet. 
Ear use with ordinary tablets a single stylus 


lowered to cause His plow noint M to cut |amd lever may be used; buat I prefer the 


more or less deeply, and the thumb-screw m? 
Being tignteney up the cutter,or plow-point 


xed at a certain depth relatively to 


times. As this plow-point takes up a shav- 
! ing which would fall over upon the tablet, 
6s the upper part is curved backward, and a 


double ones for the reasons stated. : 
When the shalt E is rotated, the cylinder 
F will rotate in a contrary direction and to 


C being raised and pushed back to the spur- 
wheel end of the cylinder F the screw-biock 
C? C* will be brought into engagement wit 


sj 


ry 


small disk MM? is attached to the armlet M’ in | the internal screw’, A tablet properly sut- 
-vear of the cutter, into which the spiral of | faced being placed over the cylinder C and 


{ 

H will d ‘i 

! thearm C, and will cut at such depth at all| ward the operator. (See Fig. 2.) The ari 
| 
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pushed back to the’ rear its surfaces will be | 


eaught by the spring-clips F* F¥, which may 
be of any kind necessary, and the tablet will 
be prevented from rotating except with the 
eylinder. I prefer to use a cutting-edge for 
these clips, (see Fig. 5,) which will bite into 
the snrface at the end of the tablet by the ac- 
tion of a spring /*, so that a permanent mark 
will be made in the end of the tablet for a 
guide to reinsert the same in the same posi- 
tion. Fis made different in its marking- 
edge, Fig. 5, for this reason. As the writing 
commences back at the spur-wheel F° and 
moves forward toward the free end of the cyl- 
inder, there will be no special tendency upon 
the part of the tablet to slip to the frunt, and 
a slight end pull will hold it, while rotation 
independent of the cylinder is prevented by 
the cutting into the surface by F* EF’. 

In Figs. 6,6*,7,and 7*I show the tablet which 
Lprefer to usein my machine, and which forms 
apartof myinvention. P*representsatubular 
foundation of fiexible muslin, tough paper, or 
like substance. This flexible tube is provided 
with a homogeneous surface of gutta-percha, 
mixed with resin or like substance, which 
will make a compoun‘ hard and elastic at or- 
dinary temperatures, but soft, plastic, and 
non-elastic at a temperature of from 110° to 
140° Fahrenheit, or thereabout. ‘This compo- 
sition, applied to the floxible foundation, is 
then cut through along the axis of the tube 
at the two opposite sides froin end to end 
down to the muslin or paper foundation, or 
nearly so, It is then surfaced off to present 
a surface of approximately even thickness. 
The tablet will have a surface of perhaps one- 
twentieth of an inch in thickness of a hard 
elastic composition, resistant to injury and 
capable of being flattened, as shown in Fig. 
7,and may be readily sprung open ard slipped 
over the cylinder of the machine to which it 
has been fitted, when the clefts P’ and P*® 
will be closed and the tablet present a smooth 
surface. If removed from the cylinder when 
warm, it will flatten down, as shown in Fig. 
6*, completely, and in either case may be put 
into an ordinary envelope and sent by mail 
like a common letter, or may be stored away 
or kept for future use in a small space. 

I preferto use gutta-perchain the construc- 
tion of my tablet, becanse this substance con- 
tracts when heated, aud this assists in forming 
a close connection between the tubular tablet 
and the surface of the cylinder to which itis 
applied. These tubes I form in considerable 
lengths, and, if preferred, l use them in the ma- 





. Chine ofalength to project beyond the free end 
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io 
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of the cylinder, (see Fig. 5,) and when a record 
has been made of the required length I re- 
move the tablet and when flattened cut off 
the surplus length, whereby I am enabled to 
economizein the material,and also save weight 
for mailing or other purposes. ‘he portion 
cut off serves for another tablet, and so on 
until all is used. 

T do not claim in this application the tab- 








let, as hereinabove described, except in spe- 
cific combination with certain operative ele- 
ments of the phonograph; but have incinded 
tke same in a separate application, Serial No. 
270,397, filed April 17, 1585, the same having 
been divided from this application as origi- 
nally filed. 

The clip-marks produced by F* F’, Fig. 5, 
show which end of the tablet isto be applied 
to the cylinder first and the pcsition it is to 
oceupy when the sounds of a record are to be 
reproduced frou a previonsly-written tablet, 
and in such case J raise the plow-point, Figs. 80 
4 and 5, upon its rear pivot m’, and fix it in 
& position out of contact with the cylinder by 
the set-serew m? in the slot M’. This leaves 
a free surface of the cylinder and its cover- 
ing-tablet to pass under the styluses n n’, 85 
Fig. 5, which follow the same elevations and 
depressions in the hardened surface which 
they originally produced in the plastic mass. 

As I use this tablet for receiving indentations 
while soft and easily acted upon, and after- 90 
ward reproduce the sounds when the surface 

is hard and resistant, the simplest means 

of producing this result is by the use of heat 

to render the surface soft, and afterward al- 
lowing a reduced or ordinary temperature to 95 
harden the same until again heated, and this 
permits the recorded surface when subse- 
quently heated to be smoothed over, if de- 
sired, so as to obliterate the former writ- 
ing and render it susceptible of use for other toc 
records. 

I prefer to soften my tablet in the machine, 
and for this purpose I use a detachable heater, 
as shown in Fig.2. ‘This may beof solidiron, 
heated in a stove like a flat-iron; but I usein res 
practice a hollow vessel filled with water, or 
nearly so. O represents such vessel, and is 
elongated, with straight sides, to slip in from 
the front of the machine Letween the guides 
A’ A’, and it is provided withan elevated side 110 
extending up partially around aod over the 
cylinder,so that the tablet will revolve nearly 
in contact with this water-tank for a consid- 
erable part of its cireumference, and espe- 
cially just before it reaches the plow-pointand 115 
indenting-points. 

At O’ is a screw-nozzle for illling the tank, 
and a spring-guarded cone-valve O%, opening 
upwardly, will prevent overheating, acting as 
asafety-valye. A handle 0%, attached to the 120 
tank by the pieces O', enables the same tobe 
inserted or removed at will. 

‘To enable me toascertain and regulate the 
temperature of my heating device, I place a 
small thermometer 0 at the front end, and IT 125 
apply this heat by means of a small gas-jet 
O° in a chamber beneath and within the tank, 
elosed by the door O', and supplied with gas 
through the tube O", controlled by the stop- 
cock O%. Any lamp may be used instead; or 130 
the water may be poured in hot. I prefer to 
jacket the outside of this tank, as shown at 
O"” Fig.2,to prevent waste of heat. In using 
this device the tank is slipped in from the 
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front end and extendsulong the cylinder froin * 


end toend. Being properly heated and the 
arm C raised and pushed back to the rear 
end, a tablet is pushed over the cylinder back 
against the rear end, where it is caught by 
the clips F* F’, The heated tank softens the 
surface of the tablet at once, and the shaft E 
being rotated the plow-point M cuts a groove 
to a previously-adjusted depthin the surface 
te of the tablet, forming a slow spiral as it trav- 
erses from rear to front. Fig. 7* shows the 
form of the groove cut by the plow-point and 
has at the bottom thereof a slight elevation 
along the middlo line, in each of which lat- 
15 eral grooves trayerseone of the duplicate in- 
denting-points nn’. When thedivision-line 
P*, Fig. 2, is reached, the forward indenting- 
point may drop somewhat at the cleft, but 
the rear one will carry the record perfectly, 
20 and so the front une will when the rear in- 
denting-point is passing over P?. When the 
record ‘s complete, the tablet is pulled from 
the cylinder toward the free end, and after 
cootitg: is fattened down, the surplns clipped 
25 off, and the latter put inte an envelope for 
mailing. F 
To reproduce tne sounds of the record, the 
heating-tank O is removed, the tablet 
strotched open and slipped over the cylinder 
30 cold, the arm C pushed back, the tablet put 
under the clips F* F7 in proper relation, and 
the blow-point M being raised the styluses 
traverse the same or similar lines as those 
produced by them previously and the record 
35 1s reproduced in the same articulate sounds 
as those which produced the record originally. 
Ido not confine myself to the specific de- 
vices shown as regulating bellows or piston, 
driving mechanism, construction of frame, 
40 heating-tank, gear, diaphragm, indenting- 
Points, plow- point, movable arm, «e., pre- 
cisely as described, and which have been so 
described for clearness, but use such well- 
known nicdifications as are in use aivong 
45 mechanics and known in the arts without de- 
parting from my invention, 
Ido notin this application claim the pnono- 
gtaph-tablets herein shuwn and described as 
lated te be used with the phonograph 
50 which forms the subject of my present inven- 
tion, except when nsed in combination with 
the cylinder of my phonograph, as herein 
claimed, but heve embodied the invention 
relating to the construction, composition, 
35 Manufacture, and adaptation of the said tab- 
lets for use with phonograph-instruments for 
regciving, retaining, and reproducing the 
sound-records thereof in a separate applica- 
tion, filed by me in the United States Patent 
60 Office on the 17th day of April, 1888, Serial 
No, 270,897, the said divisional application 
for this part of my invention having been 
originally made a part of this application and 
fully claimed herein, but subsequently di- 
65 vided therefrom and embodied in a separate 
application, as hereinabove stated; but said 
tablets, as used in combination with the pho- 


w 








nographic instrument, which forms the sub- 
ject-matter of my preseut application and as 
a part of the same in use, together with the 
description and mode of use of said tablets, I 
have retained in this application, and have 
claimed said combination and use in combi- 
nation with the phonograph described orwith 
like instruments, claiming the said tablets 
generically in said divided application. 

I do not broadly claim the use,in a phono- 
graph, of a recording-tablet having a surface 


of plastic material adapted to be softened by- 


heat to receive a record and subsequently 
hardened by exposure at ordinary tempera- 
tures, as the same hus been fully described 
in long prior publications, among others in 
the British periodical Engineering of April 
18, 1879, volume 27, page 327, in which it is 
stated that “the temperature is so arranged 
as to give tae stearine surface the proper de- 
greeof hardnesstoinsure the best resuits,”and 
also in Letters Patent of the United States, 
No. 200,521, bearing date February 19, 1878, in 
which Letters Patent a similar substance is 
described at the bottom of the first column of 
page 2.thereof, but not claimed in said Let- 
ters Patent, and also in other publications of 
long prior date; but I confine myself to the 
subject-matter herein described and claimed. 

Having now described my invention, what 
I claim, and desire to secure by Letters Pat- 
en 

r In combination with the-cylinders of a 
phonograph, a tubular Phonogmph -tablet 
made in lengths longer than said cylinder, 
adapted to be applied so as to project from 
the free end of said cylinder beyond the for- 
ward bearing of the same when used and 
haviug a plastic surfvce, said tablet adapted 
to receive a spiral phonographic record-com- 
mencing at its inner end and completed part 
way along the length of said tubular tabiet, 
and the surplus adapted to be cut off for sub- 
sequent use as & separate tablet, substan- 
tially as described. 

2, In a phonograph, in combination with a 
vibrating diaphragm and a recording-tablet 
moved with relation thereto, two parallel 
siyluses pivoted to operate independently and 
both attached to the middle part of said dia- 
phragm, one in rear of the other at its point 
of contict with said tablet. said styluses 
adapted toincke a duplicate record upon said 
tablet, one in rear of and parallel with the 
other, substantially as and for the purpoves 
described. 

3. In a phonograph, in combination with a 
relatively-tixed arm capable of longitudinal 
movement, and a vibrating diaphragin, and 
a recording-tablet moved beneath the sae, 4 
plow-point attached to said fixed arm, adapted 
to cut a vertical groove in said tablet of a 
defimte character, together with one or more 
indenting-styluses independent of vuid plow- 
point, said styluses attached to said vibrating 
diaphragm and adjusted to rest upon the bot- 
tom of said groove cut by said plow-point and 
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indent the bottom surface thereof as the said 
diaphragm vibrates and the said tablet is 
moved forward, substantially as described. 

4, In a speaking-phonograph haying a vi- 
brating diaphragm, one or more indenting- 
styluses attached thereto and cyerated there- 
by and a tablet having a plastic surface 
moved under said diaphragm, a plow-point 
attached to the machine independentof saia 
diaphragm, set at asuitabledepth and adapted 
to cut a groove in the surface of said tablet 
preparatory to the action of said stylus or 
styluses, suid stylus or styluses adapted to 
traverse said grouve and form a record upon 


15 the freshly-exposed surface at the bottom 


thereof, substantially as described. 

5. In a phonograph, the plow-point M, ad- 
justable to the tablet P and independent of 
the-diaphragm J,, in combination with stylus 
N, operated by said diaphragm, said plow- 
point adapted to cuta vertical groove P* in 
the plastic surface of said tablet, and said 
indenting-point N adapted to travel along 
said groove and make a record along the bot- 
tom thereof as the said diaphragm vibrates 
and the said tablet is moyed forward, said 
tablet having a surface soft and plastic when 
said record is made, but rendered hard and 
resistant subsequently, the whole so con- 
structed that when said plow-point is raised 
out of contact with said tablet in a reproduc- 
ing-phonograph said stylus L will be adapted 
to follow said hardened groove P* and trav- 
erse eaid record, reproducing the same as 
often as the same may be repeated, substan- 
tialiy as described. : 

6. In combination with the cylinder, dia- 
phragm, indentiag-stylus, and tubular tablet 
of a phonoyraph, the plow-point M, adapted. 
to cuta spiral groove in said tubular tablet 
by the rotation of said cylinder preparatory 
to the action of the stylus alung the bottom 
of said groove, and the dish M5, adapted to 
teceive the shavings m*xs turned up and orer 
from the said surface by the said plow-point, 
substantially as described. 

7, In a phonograph, in combination with 
the arm C, supporting the diaphragm L and 
adapied to traverse from end to end along 
the cylinder F, and tablet P, applied thereto 
as the said eylinder is rotated, the armlet M’, 
attached to the side of the arm C, pivoted at 
m’ and haying its forward end adjustablein 
height, together with the plow-point M, at- 
tached to the forward end of said armlet, and 
the set-screw m*, adapted to fix the said 
plow-point at .avy desired elevation to cut 
into said surface P to any desired depth, or 
to enable the said plow-point to be raised to 
clear the said tablet P entirely, substantially. 
as and for the purposes described. 

8. In combination with the arm C, the arm- 
let M’, provided with the plow-point M, and 
tle receiving-dish M°, said plow-point and 


65 dish adjustable in height upon said arm C, 


substantially as described. 
9. In combination with the arm C, the ad- 





justable plow-point M and transversely -rc- 
tating tablet beneath the same, having 4 plas- 
tic surface adapted to be grooved by the said 
plow-point, the vibrating diaphragm L, ver- 
tically adjustable to said tablet and adapted 
to be fixed at a height to conform to that of 
said plow-point, said diaphragm provided 
with a stylus-extended down into the groove 
made by said plow-point and adapted tomake 
@ waved or indented path along the bottom of 
the same, said plow-point and said diaphragm 
adapted to beset at such relative heights that 


the said stylus will rest upon the bottom of 80 


said grodve with any desired pressure as the 
said plow-point is set to cut more or less 
deeply, substantially as described. 

10, In combination with the arm C, having 
circular opening C* and inwardly-flanged lip 
C, the vibrating diaphragm L, fitted within 
said opening C’, and the elastic ring K, rest- 
ing upon said flanged lip and supporting the 
outer edge of said diaphragm, together with 
8 circular compressing-ring I, fitted within 
said circular opening C’, bearing upon the dia- 
phragm and adapted to be forced down upon 
said diaphragm and said elastic ring K to 
compress the said ring K and ‘raise or lower 
the said diaphragm as said elastic ring is 
more or less compressed, substantially as de- 
scribed. . 5 5 

11. The combination of the arm C, havin; 
internally-screw-threaded circular opening C*, 
internally-flanged lip C%, elastic ring K, and 
vibrating diaphragm L, resting upon the 
same, wich the externally-screw-threaded ibe 
i, having circular lip I’, projecting inw; 
and beating upon said diaphragm within the 
line of support of said elastic ring K, and 
adapted to be screwed down upon said dia- 
phragm and produce a downward thrust of 
the middle of the same, substantially as and 
for the purpose described. 

12, In a phonograph, in combination with 
the internally screw-threaded and flanged 
opening C> C* and the diaphragm L, sup- 
ported atits edge upon the flanged lip C*, the 
sound-receiving funnel I, having an exter- 
nally-screw-threaded ring 7 at its lower part, 
adapted to be screwed down upon the free 
edge of said diaphragm to adjust and fix the 
same, substantially as described. 

13. Ina Phonograph, the conical funnel I, 
having contracted neck I’, narrower than the 
diaphragm IL and expanded below the said 
contraction-at i to extend over the whole sur- 
face of said diaphragm, said funnel provided 
with a bearing-surface at its lower part to 
cothpress the edge of said diaphragm, in com- 
bination with a circular seat for said dia- 
phragm and an internal lip adapted to sup- 
port the free edge of said diaphragm, said 
supporting-seat, diaphragm, and funnel form- 
ing a single construction when thus united, 
substantially as described. 

14. In combination with the arm having a 
circular opening C’, internal lip CO, diaphragm 
L, and screw-clamping ring i, the interposed 
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pad I°, substantially as and for the purposes 
described. 

15. The thin, resonant, vibrating, elastic, 
corrugated diaphragm IL L* L‘, in combina- 


out removal of material by said blunt stylus 

moving under pressure along the bottom of 

said groove, substantially as described. . 7° 
21. In combisation with the corrugated dia- 


+ | 5 tion with the supporting-holder C%, clamp i, | phragm LL‘, parallel styluses N N’, seated 
stylus N, attached to said diaphragm, and its | therein, adjustable plow-point M, fixed inde 


indenting-point free to describe both a ver- | pendently of said diaphragm, rotating cylin- 
} tical and undulatory line upon said tablet, | der I’, heater O, adapted to be’ placed nearly 75 
' cylinder F, and recording-tablet P, adapted | in contact with said cylinder, and the tablet 
i | 10 to move under said diaphragm and-receive | P, having a surface P!,alapted to be soft- 
the record of said indenting-point, substan- | ened by the heat of said heater O, substan- 
tially as described. 3 tially as and for the purposes described. 


| 16. In a phonograph, the diaphragm L, con- 22. In a phonograph, in combination with 80 
| sisting of an elastic resonant plate of sub- | the heating-tank O,a tubular recording-tab- 
| t5 stantially equal thickness in its vibrating | let P, having a surface T', normally hard 
| parts, securely fixed over the recording or re- | and adapted to be artificially softened by tho 
producing tablet, said diaphragin having a | heat of said tank O for receiving a record in 

| series of concentric corrugations adapted to | the machine and subsequently hardened for 85 
| amplify the vertical vibrations and produce | reproducing the same, substantially as de- 

/ 20 lateral and undulatory or gyratory vibra- | scribed. 

tions as sounds act upon the same, in com- 23. In combination with a phonographic 
bination with a stylus attached to and oper- | instrament and a recording-tablet adapted 

ated thereby, said tablet presenting an ex- | to be softened by artificially-produced heat 90 
tended surface at right angles to the axis of | for receiving a record, the detachable heat- 
25 said stylus, and said stylus free to be oper- | ing-tank O, provided with lamp O*,nozzle 0’, 
ated by both the direct and undulatory move- | for filling said tank, safety-valve 0%, handle 
ments of said diaphragm, or conversely, said | 0%, thermometer 0, and fiuid contents 0%, for 

¥Y tablet acting upan said stylus and said cor- | heatingsaid tublet, substantially asdescribed. 95 
rdgated diaphragm toreproduce said vertical 24. In a phonograph, the heater O, having 
jo and undulatory vibrations thereupon, sub- | non-conducting jacket O" upon its exposed 


stantially as described. - | sides, substantially as and for the purposes 
: | | 17. In combination with the arm C, dia- | described. 
1 phragm-holder C* C*,sound-funnel I, plow- 25. In a phonograph, the removable hollow 100 
| Point M,supporting-cylinder F, tablet, P,se- | heating-tank O, facing the recording-tablet 


35 cured to said cylinder and operated thereby, | and containing a heated fluid regulated in 





40 transverse to the path of the recording-tab- 26. In a phonograph, the frame A, having 
let,in combination with two styluses N N’, | guides A? A’, cylinder F, and recording-tab- 
bearing at their lower ends upon the record- | let P, surrounding the sanie, in combination 

~ ing-tablet beneath and provided above with | with an elongated internally-concave adjust- 
a small pin n? nm’ upon each stylus and a | able heating device adapted to be slid into 

45 shoulder beneath, said pins passing through | the machine upon the frame A and between 
said holes in said diaphragm, and said dia- | the guides A’ A*and having a heated sur- 
phragm supported upon said shoulders, sub- | face extended under and partially around the 
stantially as described. rear side of said tablet P, sujstantially as and 

19, In a phonograph, a centrally-perforated | for the purposes described. 

50 diaphragm, in combination with one or more 27, In a. phonograph, in combination with 
blunt indenting-styluses provided with up-| the recording-tablet thereof having a surface 
wardly-projecting pins entering said holesin | normally hard ani adapted to be softened by 
said diaphragm, said holes and said pins ac- | heat to receive the record of the stylus of 
curately fitted to each other and adapted to | said phonograph, an artifivially-heated body 

55 convey from said diaphragm to the record- | facing the free surface of said tablet when in 
ing-tablet of said phonograph both vertical | place in the machine, substantially asand for 
and undulatory movements thereof, sabstan- | the purposes described. t 
tially as described. 28. Ina phonograph, in combination with 125 

20. The blunt stylus N, seated at its.upper_| the driving-shaft E, friction-gear D D’ D*D', 

60 end in the diaphragm of a phonograph, | cam D5 d*, governor G G’ g’ g & g°, spur } 
adapted to be acted upon by said diaphragm | wheel D, geared to driving-wheel k*, cylinder H 
with avertical or undulatory motion, in com- | F, operated thereby,screw-thread F’, threaded 
bination with an independently-supported | block C*,arm C, diaphragm L, styles N,sound- 13° 

' plow-point acting upon the plastic surface | receiving funnelI, the tablet P of asubstance 

65 of arecording-tablet in advances of said stylus | adapted to be softened by heat for receiving 
and leaving a clean-cut groove in the surface | the impressions of said point N, and a de 
of said tablet to be waved or indented with- tachablo heater O, adapted to be applied to 


‘ stylus N, and corrugated diaphragm I’ Lt, | temperature and adapted to soften and ren- 
; { substantially as herein shown and described. | der plastic the surface of a suitably-prepared 
7 } 18. In a phonograph, the vibrating dia- | recording-tablet when placed in said machine, :05 } 
j | i phragm LL, having two small central holes | substantially as descr‘bed. | 
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said tablet and soften thesurface of the same 
when acted upon by said indenting - point, 
substantially as described. 
29. In a phonograph, the frame A, adapted 
5 to rest upon a tableand having the elongated 
supporting-bar B attached at its rear end to 
said fraino A and its forward end projecting to 
the front free of any support, in combination 
with a hollow cylinder F, surrounding the 
to free end of said bar B, having front and rear 
bearings and journaled to rotate thereupon, 
said cylinder free of other support in front 
and having a recording-tablet surrounding 
said cylinder and detachabie therefrom, to- 

4§ gether with a vibrating diaphragm and one 
or more styluses operating above said tablet 
to make a phonographic record upon thesame 
when the said cylinder is rotated upon its 
supporting-bar B, said tablet tubular in form 

20 and applied to and removed from said cylin- 
der at the free end thereof without interfer- 
ence with the said machine, substantially as 
described. 

30. In a phonograph, in combination with 

25 the hollow rotating cylinder F, journaled at 
B¥ at its rear end upon the central bar B, and 
journaled at B* at its front end upon the 
said bar B, the supporting~-bar B, its front 
end free and unsupported and its rear end 

3° rigidly secured to the frame A, said cylin- 
der Suprores internally by the free portion 
of said bar B and adapted to rotate there- 
upon, said cylinder projecting forward, free 
from other support, adapted to receive a 

35 tubular tablet applied from the free end 
thereof without disturbance of the parts of 
said machine, together with a recording-dia- 
phragm and indenting-stylus moved longi- 
tudinally along said cylinder, an@ means for 

4° rotating said cylinder and simn eously 
moving said diaphragm longitudinally along 
the outer surface of the same, substantially 
as and for the purposes herein shown and 
described. 

45 31. The bar B, having’ cylindrical bearing 
B’, said bar slotted longitudinally in its rear 
half at B*, said slot opening upwardly and 
slotted longitudinally in its front half at B*, 
said slot opening downwardly and provided 

5° with a transverse groove B’, extended trans- 
versely across slot B* and along the same 
from front to rear, and a journal Bat the 
free end of said bar B, in combination with 
a8 hollow cylinder I’, supported at I* in front 

55 and B’ in rear to rotate. upon the projecting 
front half of said bar B, together with a U- 
shaped arm C, having an upper halt extended 
forward over said cylinder F and a lower 
half extended forward within said hollow cy!- 

60 inder, said upper and lower halves parallel 
with each other, said lower half C’ sliding 
longitudinally in said slot B*, and the rear 
bend C’ of said U-shaped arm C extended 
up through said slot B? and provided with 

65 cross-pin 0, sliding longitudinally in said 
transverse groove B’ and forming a pivoted 
support for the bend C’ of said arm C, the 











whole so constructed that as said lower half 

of arm C is moyed along within said cylinder 

F said upper Half will correspondingly be jo 
thoved along the ontor surface thereof, sub- 
stantially as and for the purposes herein 
shown and described. 

32. In combination with the slotted bar 33 
B’ B? Bf and hollow cylinder F I" 
ing upon the free projecting part th 
U-shaped bar C C’ C’c, provided 
phragm TL. and recording mechanism sup- 
ported thereupon at its upper end and a 
downwardly-projected block C? at its lower 80 
end, said block having a transversely-screw- 
threaded lower surface C’, together with the 
internally-serew-threaded surface F’ of said 
hollow cylinder F, said threaded surfaces C® 
and EF’ engaged with each other and adapted 85 
to move said diaphragm and adjacent mech- 
anism along the upper surface of said cylin- 
der as the same is rotated, substantially as 
described. 

33. In combination with the cylinder F,bar go 
B, arm C,and recording mechanism L N, the 
thumb-hook C‘ of said arm C, adapted to be 
seized by the hand to liftsaid recording mech- 
anism from said cylinder, and at the same 
time raise the threaded block C* C* from 95 
threaded internal surface F’ and slide the 
arm C to and fro along said cylinder without 
contact therewith, substantially as described. 

34. In combination with the internally- 
threaded cylinder F and U-shaped arm ©, 100 
pivoted at its rear in a longitudinal trans- 
verse groove B’ of the bar B to permit mo- 
tion to and fro of said U-shaped arm C along 
said cylinder, but prevent lateral motion of 
said arm npon said cylinder. the transversely- ros 
serew-threaded block C* C%, attached to the 
lower free end of said arm C and adapted to 
engage with the internal screw F’ of cytinder 
F, so that the rotation of said eylinder upon 
its axis Will cause the said block to be screwed rro 
along to or fro within the said cylinder to- 
gether with the diaphragm L and stylus N, 
supported upon the free upper end of said 
arm C and adapted to produce a phono- 
graphic record upon the surface of a soft tab- rre 
let P, placed upon said cylinder F beneath 
said dizphragin I. and in contact with seid 
stylus N, and also adapted to reproduce the 
sounds of said record when said phonographic, 
mechanism is applied thereto in a like man- 120 
ner, the whole so constrneted that by raising 
the free end of the arm C upon the rear pivot 
e the recording or reproducing apparatus 
will be lifted clear of said tablet, and at the 
same time the threaded block C? C* wili be 
raised from the serew-thread F’ and the arm 
C may be pushed back or forth along the 
said cylinder F without obstruction; and when 
the free end of the arm Cis permitted to drop 
the threaded blocks C? C' will engage with 
the screw F” and the recording or reproduc- 
ing mechanism be again brought into contact 
with said tablet P, substantially as described. 

35. In combination with the bar B, having 
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slot BS, opening downwardly and closed above 
at.Ji*,the U-shaped arm C, having lower part 
C’ sliding longitudinally in said slot BS, and 
spring c’, attached to the upper side of C’ 
and impinging against the under surface of 
B', adapted by its tension to force down the 
forward ends of said U-shaped bar C, sub- 
stantially as and for the purposes described. 

36. The phonograph-cylinder F, mounted 
to rotate upon the bar B, said cylinder jour- 
naled upon said bar B and having wheel F* at- 
tached to and adapted to rotate said cylinder, 
and said wheel F%, geared with and operated 
by wheel D upon driving-shaft E, said eylin- 
‘der supported internally and projecting for- 
ward freely into space, said arm B attached 
to frame A at its rear end and by its project- 
ing end extended through said cylinder Fand 
supporting the same upon bearings BF f*, ia 
combination with an arm C,having a free end 
supported abovesaid cylinderand adapted to 
be moved to and fro along the same, saidarm 
provided with a recording diaphragm and 
stylus and at its opposite end with a screw- 
surface, and said cylinder provided with a 
screw rotating therewith, said screw of said 
cylinder and said screw-surface of said arm 
engaged with each otherand adapted to slowly 
movo the said diaphragm and stylus along 
said cylinder as the same is rotated upon its 
axis, substantially as described. 

37. In combination with the frame A, driv- 
ing-shaft E, spur-wheel D, opposite spur-wheel 
F*, engaging therewith, hollow internally- 
serew-threaded cylinder F, recording-tablet 
P, slotted cylinder-supporting bar B, upon the 
forward end of which said cylinder rotates, U- 
shaped arm (,, pivoted at its rear by the pin 
c in the transverse slot B’,said arm C having 
its lower half adapted to enter said hollow 
cylinder F and provided with transversely- 
screw-threaded blocks C? C* at its lower end 


ee earns with threaded interna] surface F’ 


of said cylinder and its upper half extended 
oyer said cylinder and provided with phono- 
graphic funnel I, diaphragm L, and stylus N, 
the whole constructed tooperate substantially 
as herein shown and described. 

38. In combination with the cylinder F and 
phonograph-tablet P, the duplicate holding- 
clips F* F’, adapted to embed themselves in 

id tablet and hold the same in place upon 
said cylinder, said clips Ffand F’havingench 
a differently-furmed embedding-surface to 
make a characteristic indentation for each 
clipand enable said tablet to be subsequently 
replaced upon said cylinder in the same posi- 
tion as before, substantially as described. 

39. In a phonograph, the cylinder F, hay- 
ing a cylindrical surface of equal diameter to 
support the tubniar tablet P, and a conical 
or tapered free end to enable said tablet to be 
expanded preparatory to forcing the same 
back upon the said cylinder, in combination 
with a vibrating Slopararm and stylus oper- 
ated thereby, substantially as described. 

40. In & phonograph, in combination with 





the rotating cylinder F, arm C, diaphragm L, 
stylus N, fannel I, and serew-block C*, adapted 
to be operated by a screw rotated by said ey). 
inder, and the plow-point M, mounted upon 
armlet M’, pivoted at m’ toarm Cand its for. 
ward end adapted to be fixed at different oloya- 
tions by the set-serew m?, operating in the 
elongated slot M3, substantially as described, 

41. In a phonograph, in combination with 
the cylinder F, tablet P, arm C, screw-block 
C°, attached thereto, screw-thread I’, rotated 
by said cylinder, and stylus N, a vibrating 
diaphragm I, and funnel I, seated in the body 
of the said arm C and partaking positively 
of the motions of said arm andof the threaded 
block C* thereof, the whole so constructed 
that as the cylinder F is rotated the screw- 
thread F’ will move the said diaphragm I, 
along the outer surface of said cylinder, and 
said diaphragm will be regulated vertically 
by the said screw-threaded block ( and 
threaded surface F’, irrespective of tho vari- 
able thickness of the body of said tablet |’ 
upon said cylinder, substantially as described. 

42. In combination with the driving-shaft 
E and flanged collar D?, attached thereto and 
rotated thereby, the loosely-journaled spur- 
wheel D, rotated by frictional contact with 


said collar D? of said shaft K, together with 


the spur-wheel F%, geared to and operate’l by 
said wheel D, said spur-wheel F* adapted to 
operate the phonographic cylinder F, substan- 
tially as described. 

43. The combination of driving shaft F, 
having threaded section e, angular section K’, 
eylindrical part E‘, and journal e* with the 
screw-collar D‘, adapted to e, spring D*, acted 
upon by D4, sliding collar D*, forced forward 
by D*, loosely-journaled spur-wheet D, jour- 
naled upon E‘, and friction-pad D’, interposed 
between D and D?,said spur-wheol hell in 
place upon said cylindrical part E‘and ;enred 
to and operating the phonographie cylinder 
F through spur-wheel F*, substantially as de- 
scribed. 

44. In combination with the driving-shaft 
E, loosely-journaled wheel D, operated by 
frictional contact from said driving-shaft. ro- 
tating cam-wheel D*, cam-groove d', pin 9, 
extending into and operated by the eccen- 
tricity of said cam-groove d® to move to and 
fro the reciprocating leaf-plate G, operated 
in an air-tight reservoir G’ g’, containing 
finid, suid leaf-plate perforated at g', or other- 
wise provided with a vent communicating 
with the said contained fiuid upon each side 
of said leaf-plate to permit said fluid to 
change from one side of said leaf to the other 
in said air-tight reservoir with a regular mo- 
tion as said leaf is operated by the rotation 
of said cam-wheel, and so regulate the veloc- 
ity and movement of said spur-wheel D in- 
dependently of a greater speed of said driv- 
ing-shaft E, substantially as described. 

45. In combination with the hand-knob E’, 
shaft E, frictional contact D D’ D4, spur- 
wheel D, closed bellows G G’ g’, variable ori- 
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fiec g’, adjusting-cuck g*, cam-wheel D5, hay- 
ing eccentriacam-grocve d', pin g in said cam- 
Groove, operating said beliows, tho wheel F%, 
cylinder F, lougitudinally-moving arm C, vi- 
brating diaphragm L, siytus N, and phono- 
graphic tablet P, the whole constructed to 
operate substantially as and for tne purposes 
set forth. 

46. In combination with the loosely-pivoted 
to spur-wheel D, longitudinally-sliding frietion- 

collar D’, friction-pad D’, compressing-spring 
D’, collar D‘, and driving-shaft E, the cam- 
wheel D*, having eccentric cam-groove d’ pre- 
sented ‘o the rear, said groove narrowed to- 
15 ward its bottom, together with tapered ping, 
fitted in said cam-groove d° and prevented 
from rearward motion, said pin g attached to 
and operating vibrating leaf-piate in regulat- 
ing reservoir G Q’ 9’ filled with fluid, said 
20 spring D* operating to force back said cam- 
groove against said tapered pin and preserve 
at all times a closely-fitted bearing, substan- 
tially as described. 
47. In combination with driving-shaft E, 
25 resrwardly-acting spring D*, frictional con- 
* tact D? D’ D, loosely-pivoted spur-wheel D, 
cam-plate D°, secured thereto rigidly and hav- 
ing rearwardly-faced eccentric cam-groove a, 
and journal e’, seated in bearing a’ of frame 
30 A, and one or more washers et, adjusted in 
number or thickness to regulate the rearward 
thrust of said cam plate and groove against 
the conical pin g of regulating apparatus G 
by said spring D’, substantially as and for the 
35 Purposes described. 
48. In combination with the friction-gear 
D* D’ D, spur-wheel D, geared to and operat- 
ing driving-wheel F*, the, bellows G G’ g’, 
adapted to reduce and regulate the excess of 
40 speed of rotation of said spur-wheel D by the 
movement of the perforated leaf-plate G in 
the air-tight reservoir of said bellows, said 
reservoir filled with air under pressure, and 
the poe pane H, provided with suitable 
45 valves H’ H? and adapted to be operated to 
compress air in said bellows and maintain 
said pressure therein, substantially as de- 
scribed. 

49. In & phonograph, the combination of a 
driving-shaft, frictional contact -operating 
gear-wheel, said gear-wheel geared to and op- 
erating cylinder of said phonograph, said gear- 
wheel regulated by a pneumatic governor 
having a variably-adjusted perforated leaf- 
55 plate reciprocating in an air-tight compart- 

ment, the motion of said leaf-plate controlled 
by the adjusted passage of air through said 
perforation from one side of said leaf-plate in 
said compartment to the other, said perfora- 
60 tion regulated in size by an external thumb- 
piece, said air maintained under suitable 
pressure in said compartment, the whole so 
constructed that when said driving-sbaft is 
rotated at a greater speed than can be fol- 
35 lowed ‘by the said reciprocating leaf-plate the 
said frictional contacts will slide upon each 
otherand the excess of speed produce no effect 


a 


° 
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upon the speed of rotation of said cylinder, 
substantially as deseribed. 
50. A mechanical sound recording and re- 70. 
roducing phonograph consisting of the driv- 
ng-shaft EK, frictional contacts D D’ D%, fric- 
tion-spring D*, cam-wheel D%, cam-groove @°, 
bellows G G’ g’, pin g, operating the middle 
leaf-plate of said bellows, spur- wheel D, 75 
geared to and operating wheel F*, hollow cyl- 
inder F, rotated by wheel F*, slotted bar B, 
supported in rear and free in front, said cyl- 
inder F journaled upon said free end of said 
bar B, said cylinder F hollow and dnternally 8e 
screw-threaded from end to end at I’, U- 
shaped arm C, having lower half (’ adapted to 
enter rear end of said hollow cylinder F and 
provided with transversely -screw- threaded 
block C%, adapted to engage with said screw- 85 
thread F’, and the upper half of said arm C 
bent forward over the outer side of said eyl- 
inder F and provided above said threaded 
block C* with diaphragm L, stylus N, and 
funnel I, said arm C pivoted at its rear bend 90 
by a transverse pin c in a longitudinal trans- 
verse slot Bi’ of said bar B and adapted toslide 
toand fro therein, said arm C adapted to be 
moved slowly along said cylinder as the same 
is rotated and to have its free ends in front 95 
raised simultaneously upon the rear pivot c 
to clear the serew-thread F’ and cylinder F 
and its tablet P, said arm when thus raised 
adapted to be pushed to and fro along said 
cylinder without contact, and toengage with 100 
said screw-thread F’ and said tablet P when 
said free ends of arm C are allowed to drop 
into place, the whole constructed to operate 
substantially as herein shown and described. 
51. In combination with the sound-concen- 105 
trating funnel I, stylus N, and recording-tab- 
let P, said recording-surface having a trans- 
verse position with reference to, the axis of 
said stylus, and said stylus adapted to pro- 
duce an indented record upon the flat sur- 110 
face thereof, the concentrically-corrugated 
diaphragm L* L‘, substantially as described. 
52. In a phonograph, in combination with 
the ciroularly-corrngated diaphragm LL‘ Lt, 
the stylus N, fixed to the center of said cor- 115 
rugations at n¥, the loosely-pivoted lever sup- 
porting said stylus, and plastic tablet P, the 
whole constructed to reproduce upon said 
tablet the transverse undulations of said dia- 
phragm produced by laterally-acting waves 120 
of sound upon the corrugations of the same 
through said indenting-point, substartially 
as described. A 
53. A flexible tubular and collapsible tab- 
let for phonographs, having a foundation P*, 125 
of fabric or the like, a surface P‘ of compo- 
sition adapted to be made soft and plastic 
and subsequently hardened, and a series of 
parallel spiral grooves P*, cut to a certain 
considerable depth in said surface, and a ree- 13° 
ord made by the stylus of a phonograph along 
the bottom of said grooves when soft and 
plastic and the same subsequently hardened, 
in combination with the reproducing stylus 
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aud diaphragm of a phonograph adapted to j slightly in rear of the other, in combination 


reproduce the sounds thereof from the hard- 
ened record at the bottom of said grooves, 
substantially as described. 

s _ 54. The tubular phonograph-tablet P, hay- 
ing transverse parallel grooves P* cut in a 
spiral in the surface thereof, said grooves di- 
vided at their bottom into two slighter par- 
allel channels P* P®, each of said channels 

te raving a phonograph-record produced by the 
same instrument at the same time, said du- 
plicate records substantially alike,. but one 





| 
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} 

with the diaphragm of a reproducing-phun,. H 
graph and duplicate styluses, attached ther, i 
to, one slightly in rear of and alongside th, H 
other, said styluses adapted to follow an. iy 
reproduce the said duplicate record simuity. { 


neously in articulate sounds, substantially 
as herein shown and described. 
ISAAC W. ITEYSINGER. 
Witnesses: 


M. L. FENNINGER, 
P. O'DONNELL. 
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4o.all whom it may ecneern: 

“Be it known that I, Gzoraz Il. Iferrina- 
TON, of Wichita, in the county of Sedgwick, 
in the State of Kansas, have inycnted a cer- 

5 tain new and nseful Improvement in Phono- 
graphs. of which the following is 8 specifica- 
ton.* 

In my application filed Septembor 11, 1986, 
‘Sorial No. 912,978, of which this application 
10 is a division, isset forth and claimed a method 
of recording sound-vibrations, in which the 
recording mediumis first rendered plastio,then 
passed under the vibrating point or needle 
of the recording-instrument while in such 

1§ plastic condition, and finally allowed to 

arden to set the impression and produce a 

Pmensat record. My present invention re- 

lates to the apparatus for carrying this 

method into effect, which apparatus is shown 

20 and described, but not claimed, in the appli- 

eation referred to, I having been required by 

the Commissioner of Patents to embody the 
apparatus in a separate application. 

in carrying my invention into effect. I em- 

25 ploy as # récording medium to receive the 

needle-indentations a material capable of be- 

ing sofvened or made plastic and of after- 

ward becoming hardened. I cause such sur- 

face to receive the indentations while in its 

30 softened or plastic condition, and it retains 

them when it becomes hard again. I prefer 

to: employ a substance, such as boiled tar, 

Vary resin, asphalt, dental wax, or similar 

ard substances or compounds which become 

35 plastic when heated, and by the employment 

of heat I soften to the desired degree this sur- 

face as it passes under the point of the dia- 

edie, and then by cooling harden 

the surfsce to give the record permanency. 

40 The heat-affected medium is preferably ap- 

pled as a coating to a suitable supporting- 

thread, strip, or sheet of metal, fabric, paper, 

or rubber, and this supporting-body is also 

preferably fiexible, so as tu be readily wound 

4§ upon spools and passed sround wheels or 

ms. The recording-surface may.also be 

covered with an extremely thin metallic foil 

or be powdered to prevent sticking to the 

needle or-to the wheels or rollers while in a 

50 plastic condition. The heat may be applied 








may be used, the recording medium passing 
through a heating-chamber or over or around 
heating drums or rolls just before reaching 
the diapbragm-needle. The cooling may be 
effected by an air or water*chamber, or by 
drums, or by other suitable means. 

The phonograph may havea motor to move 
the recording’medium under the point of the 
diaphragm -needle, and the same machine 
may, by the removal of the heating and cool- 
ing devices, be tsed to reproduce sound from 
such a record as has been described. 

‘The same method and essentially the samo. 
apparatus can be employed for recording the 
movements of telephonic or telegraphic ap- 
paratus,.80 as to register messages sent by 
such instruments without departing from the 
spirit of ny invention, 

In the accompanying drawings, forming a 
part hereof, Figure 1 is a vertical section of 
a simple form of apparatus, illustrating the 
invention. Fig. 2 is a similar view of somo 
of the Prinicipat parts of a modified form ef 
apparatus. Fig. 3is a cross-section of the re- 
cording-strip used with the apparatus of 
Figs. and 2. Fig. 4 is a side elevation and 
partial section illustrating the application of 
the invention to the ordinary form ot plono- 
graph, and Fig. 5 is an edge view of arecerd- 
ing-sheet such as would be used with the ap- 
paratus of Fig. 4. 5 

The recording strip A or sheet A’ has a 
flexible body a,of thin metal, fabric, paper, 
Tubber, or other suitable material, provided 
with a surface b.of the recording mediam, 
such as boiled tar, pitch, resin, asphalt, hard 
dental wax, or other similar substance or ecm- 
pound, and this surface may or may not be 
powdered or covered with extremely thin me- 
tallic foil, as before set forth. 

In the apparatus shown in Figs, 1 and’ 2 a 
suitable box or frame B is provided for sup- 
potting and inclosing the parts. The ordi- 
nary phonograph-diaphragm C is supported 
in an opening in the top ot this box, and be- 
neath the diaplLragm is the needle c, mounted 
in the ordinary way. . Directly below the 
aeedle c is the roller DP, over which the re- 


cording-strip A passes in a suitable gnid- 1 


ing-groove, this roller serving to bring the 
recording-strip into contact with the point 
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in any suitable way, and ai:, water, or steam 
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of the diaphragm-needle. tHeating and coo]- 
ing chambers E and F arg: supported in the 
box B on opposite sides of the roller D, and 
are provided with wheels or rollers f for 
guiding and directing the recording-strip. A 
lamp G is shown for heating the chamber E 
and the recording-strip passing through it. 
‘Thefmometers g are shown, by which the tem- 
perature of the chambers E F can be seen and 
ro regulated.’ Rollers If I carry thé recording- 
strip, and a motor K gives the necessary 
movemeut to the strip. 
In Fig. 2 the wheels or rollers f of the heat- 


w 


ing and cooling chambers are arranged so’ 


ts that in passing around them the recording- 
surface of the strip will not touch these 
wheels or rollers. 

Tn Fig. 4 an ordinary phonograph-cylinder 
Lis shown upon which the sheet A’ is placed. 
The phonograph month-piece is shawn at M. 
A lamp N isshown for heating the recording- 
surface of the sheet to a plastic condition as 
it passes under the diaphragm-needle. The 
recording-surface is cooled by the air as it 

25 passes from the influence of the lamp. 

The recording medium is made as plastic 
as possible without injury as it passes under 
the diaphragmn-needle, thus giving the great- 
est possible freedom of movement to the dia- 

30 phragm, while the subsequent cooling by the 
utmospbere or artificially gives the recording 
mediuma permanent hardness. When ames- 
sige or Communication has once been regis- 
tered on the strip or sheet by a phonograph, 

gs telephone, or telegraph instrument, it can be 
repeated any number of times and can be 
handled without injury to the impressions 
and sent to any distant point to be repeated 
without the aid of a skillful operator at that 

40 point. i" = 
* By removing the lamp or other heating me- 
ditm the same apparatus may be employed 
to reproduce thesounds oy runaicg che strip 


£ 
= 
i=] 


or shest under the diaphragin-aeedle, so thay 
its poiat will follow the sound-wave inipres. 
sions or indentations. 

It will be understood that I do not limit my, 
self ‘to the use of any particular material or 
compounds a recording medium, as any ma. 
} terial or compourd may bé employed which 
when heated is sufficiently yielding or plastic 
to readily recaive impressions and which wil! 
set and retain the impressions when cold, 

What I claim is— 

1. Thecombination, with a phonograph cia- 
phragm and needle, of a traveling recording 
medirin composed of a material cr compound 
capabie of being made plastic by heat, and 
means for heating and cooling such medium, 
substantially as set forth. 

“2. The combination, in a phonograph, of a 
stripor sheet phonogram-blank havinga fléxi- 
ble body and acovering or surface of a mate- 
tial or compound capable of being made plas- 
tic by heat, and means for heating said ma- 
teriator compound, substan ally as desertued, 

3. Thecombination, with a phonograph dla- 
phragm-and nevdle, of a traveling recording 
strip or sheet having a flexible body and a 
surface of a materialor compound capable of 
being made plastic by heat, and means for 
heating and cooling the surface of such strip 
or sheet, substantially as set forth. ; 

4, Thecombination, with « phonograph dia- 
phragm and needle, of a traveling recording 
medium capable of being made plastic by heat, 
a motor for moving such medium, and means 
for heating and cooling such mediam, sub- 
stantially as set forth. 7 . 

This specification signed and witnessed this 
2d day of August, 1888. 


GEORGE H. HERRINGTON. 


Witnesses: ts 
Joxus P. RoGErs, 
A. T. OWEN. 








It is hereby certified that Lettera Patent No. 464,476, granted December 1, 1811, 
upon the application of George H. Herrington, of Wichita, Kansas, for an improve- 
_ | ment in “Phonographs,” were erroneously issued to said Herringtou 2s solo owner ot 
= | the invention; that said Letters Patent should bave been issued to said George H. 


g .| Herrington and Edward H. Johnson, jointly, each being owner of one-half interest, as 
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E ease in the Patent Office. 

= [seaz.} 

s&s Countersigned: 

= W. E. Smonps, 

5 Commissioner of Patents. 
3 4 


shown by the record of assignments in this Office; and that said Lotters Patent should 
be read with this correction therein that the same may confprm to the record of the 


Signed, equutersigned, and sealed this 8th day of December, A. D. 1891. 


OYRUS BUSSEY, 
Assistant Secretary of the Interior. 
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To all whom it may concern: 

Be it known that I, Tomas A. Eprson, of 
Llewellyn Park, in the county of Essex and 
State of New Jersey, bave invented a certain 

5 new and useful Process for. Duplicating Pho- 
nograms, (Case No. 751,) of which the follow- 
tag is a specification. 

ibe object-I have in view is to produce a 
practical process for the duplication of pho- 
vo nographic records, so that the new art of 
jhouographic publication can be established. 
Generally I propose to construct a suitable 
matrix, preferably in metal, and by its use 
mold duplicate phonograms with the phono- 
15 graphic records tnereon, such phonograms or 
the surface thereof being preferably con- 
structed of a material too hard for the satis- 
factory indentation thereof by the phono- 
graph-recorder; but the duplicate phono- 
ao grains may be made ofa softer material. For 
the construction of the ctatrix 1 employ the 
process of vacuous deposit described in my ap- 
plication, Serial No. 118,942, filed January 23, 
1884, The origival phonogram is preferably 
25 constructed with a surface of wax ora similar 
material. This is placed in a suitable phono- 
graph and the phonographic record produced 
thereon. The pbonogram so impressed with 
the phonographic recurd is placed in a high 
go vacuum,in which an electricarc, continuousor 
discontinuous, is produced between electrodes 
of metal or in Which metal vapor is otherwise 
produced. The electric are produces a vapor 
of the metal of which the eae are som 
posed, which vapor or a metallic vapor other- 
35 wise produced within said chamber is depos- 
ited on the indented surface of the phono- 
am, forming a layer of metal thereon, which 
follows accarately all the indentations of the 
40 record, however minute; owing to the highly- 
comminuted condition of the metal deposited. 
The phonogram while the deposit is tatlog 

in’ the vacuum-chamber is revolve 
slowly by a suitable powor-connection, and 
45 this is especially necessary when the formof 
the phonograin is cylindrical, which it pref- 
rally is. he vacuous deposit is ecntinued 
until the layer of metal is sufficiently thick, 











covered by s more sale process to give 
strength and body to the covering. A fur- 
ther covering of metal may be produced by 
electroplating & metal npon the vacuous de- 
posit in the usual manner of electroplating, 55 
or the vacuous deposit may be backed up by 
casting upon it type-metal or other metal or 
alloy having a lower fusing-point than the. 
vacuous deposit, or this may be done after 
electroplating upon the vacuous deposit, or 
the vacuous deposit may be backed up bys 
& cement or gum or by plaster-of-paris; but 
8 metal backing is preferred. The material 
of the original phonogram is then dissolved off. 
of the metal covering, leaving in the case of 65 
cylindrical phonograms @ hollow metal oylin- 
der or one internally faced with metal, carry- 
ing the phonographic record {n relief upon its 
innersurface, This metal cylinderisthen split 
longitudinally by a very thin saw intoa num- 7o 
berof parts—say, for illustration, threo parta— 
which are suitably mounted upon levers, so 
that a mold is formed, which can be closed to 
receive the material to be molded and opened 
to permit of its being taken out. The dupli- 
cate phonograms are produced by means of 
this mold by pouring therein and preferably 
around a suitable core placed in the mold 
suitable substances, such as wax or wax-like 
material, resin, or plaster-of-paris, the material 80 
being preferably too hard to be satisfactorily 
indented by the phonograph, or the duplicate 
phonograms may be made by taking sheets 
of smooth materiai, like waxed paper or tin- 
foil, and pressing them upon the surface of 85 
the mold by a pinngeror otherwise, the sheets 
being sfterward backed up by a wax, resin, 
or cement. The latter way of making the 
duplicate phonograms is especially applicable 
to flat-surface phonogramns, although it may 90 
be used for phonograms with cylindrical sar- 
faces. The production of the first layer of 
metal upon the phonograph-record by means 
of the vacuous deposit has great advantiges 
over doing this by olectroplcting. In elec- 95 
troplating the wax-surface must, rst be cov- 
ered by plumbago or gold-leaf or silver salts 
reduced by chemical reagents in orderto form 
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bago and gold-leaf do not bring out the fina roo 


when the covered phonogram is removed | a conducting basis forthe plating. The plum- 
4 7 g0 from the yacuum-cnsuiber and is further 
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vibrations and produce rough reproductions 
while the silver salts do not ran well on the 
wax surface. The vacuous deposit, however, 
adheres uniformly to the wax surface an 
5 Te) ‘aces the record with great perfection. 
¢ invention is illustrated for convenience 
in connection with a cylindrical phonogram. 
In the accompanying drawings, forming a 
. part hereof, Figure 1 is an elevation of au 
to original phonogram; Fig. 2, a cross-section of 
the original phonogram with a thin yacuous 
deposit thereon; Fig. 3, view similar to Fig. 
2, with a further backing; Fig. 4, @ view the 
same as Fig. 3, with the original phonogram 

15 dissolved out; Fig. 5, a sectional view of the 
divided mold or matrix; Fig. 6, an elevation 
of a duplicate phonogram pesanoed by the 
mold, and Fig. 7 cross-section of such du- 
plicate phonogram. 

20 — A is the original phonogram, having a rela- 
tively-soft wax or wax-like surface a and the 
backing of harder material 6, orit may been- 
tirely of wax. The phonographic record is 
produced upon the surface a. The metallic 

as vacuous deposit is shown at ¢, and the fur- 
bry backing, preferably of metal, is shovn 





at 

Bis the divided mold, produced as has been 
Pare and having the phonographic record in 

go é 

Cis the duplicate phonogram, produced by 
the mold and having a surface e, indented 
with the phonographic record and preferably 
of harder material than could be practically 

35 or satisfactorily indented directly by the 
Phonograph. 

My invention herein is limited to construct- 
ing the matrix or wold by covering the phono- 
graph-record by a vacuous deposit. 

40 ©The broad invention of daplicating phono- 
greph-records and of producing matrices for 
that purpose, not limited to the use of the 
vacuous deposit as astepin the processof re- 
producing the phonographic record or con- 

4s stenetiog & matrix for that purpose, is not 
claimed herein, such broad subject-matter be- 
ing covered by an application for patent filed 








by me January 5, 1888, Serial No. 259,895, of 
which this specification is a division. 
What I claim is— 


1. The process of forming a matrix or mold ° 


for the duplication of phonographic record: 
consisting in covering the phonograph reoed 
with a deposit of metal by vaporizing metal 
ins vacuam in which the record is placed, s¢ 
substantially as set forth. 

2. The process of forming a matrix or mold 
for the duplication of phonographic records, 
consisting, first, in indenting the original rec- 
ord on a phonogram; second, covering the re- 60 
cording-surface of such phouograni with ade- 
posit of metal by vaporizing metalin a vacu- 
um in which such phonogram is placed, back- 
ing up such deposit to give it strength, and 
then removing the original phonogram, sub- 65 
stantally as set forth. 

3. The process of forming a matrix or mold 
for the duplication of phonographic records, 
consisting, first, in indenting the original reo- 
ord upon a phonogram having a wax-like 70 
surface; second, covering the recording-sur- 
face of such phonogram with a donosit of 
metal by vaporizing metal in a vacuym in 
which such phonogram is placed, backing up 
such deposit to give it strength, and then re- 75 
mov'ng the original phonogram, substantially 
as set forth. 

4. The process of duplicating phonograms 
carrying a phonographio record, consisting, 
first, in indenting the original record upon a 80 
pbgsograni second, constructing a matrix 
or mold of such vriginal record by Cepositing 
thereon a coating of metal by vaporizing 
metal in a vacuum in which the record is 
placed, and, third, producing duplicate phono- 85 
pau from such matrix, substantially as oct 
orth. 

This specification signed and witnessed this 
17th day of January, 1888. 


THOS. A. EDISON. 


Witnesses: 
WILL PELZER, 
E. C. ROWLAND. 
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To ail whom it may concern: 
Be it known that I, Tomas A, Epison, a 
citizen of the United States, residingat Liew- 
ellyn Park, in the county of Essex and State 
of New Jersey, have invented a certain new 
and useful Improvement in Phonogram- 
Blanks, (Case No. 812,) of which the following 
is a specification. 
‘The object of this invention is to provide 
to phonogram blanks or surfaces for receiving 
sound records in the phonograph, which shall 
be of a convenient and simple form and can 
be cheaply and readily manufactured, and 
which will be adapted to be conveniently 

15 packed in: boxes and inclosed in envelopes for 
transmission by mail. 

The main feature of the invention consists 
in the use of thin flexible sheets of wax or 
wax like material, which sheets either by 

20 themselvesarcombined with backings of other 
Buitable material, are used as the recording 
mediums in phonograpbs. I may form such 
eheets of plastic flexible material, by rolling 
or preasing such material into sheets, but I 
prefer to produce them by forcing the mate- 
tial through an aperture of the desired forin 
ina press) The sheets thus formed may be 
used in a variety of ways. Such sheets nay 
themselves form flat recording surfaces for 
go the phonograph, or they may be attached to 
backings of paper or similar flexible material 
and used as flat zpoording surfaces, or they 
may be formed into cylinders, either with or 
without an internal Decking of paper or like 
35 material, or they may be parece upon rigid 
oylinders and used in the phonograph, or used 
in various other ways. 

‘There are many compounds of wax or wax 

like material which may be employed for the 
4° pu of my invention. What I prefer to 
‘use is a mixture of asphalt with Japap wax 
or pitches made from the distiflation of fatty 
oils or combinations of fatty acids, any of 
which materials are equivalents of wax for 
45 the purposes of this invention. The propor- 
tions of the different substances will vary as 
the conditions differ and as sheets of differ- 
ent degrees of flexibility are required. Be- 

- ginning with the asphalt alone, which is brit- 

go tle even in thin sheets, the flexibility may be 


a 


a 


brought to any desired degree by adding more 
or less of the Japan wax or equivalent flexi- 
ble substance. 
My invention isillustrated in the accompa- 
bying drawings: : 55 
Figure 1 illustrates the use of the squirti 
press for formiogthethin sheets. Figs.2 and 
3 are bottow views of different forms of the 
press; Fig. 4 shows the preferred method of 
lacing such thin sheets upon a paper back- 
ing; Fig. 5 illustrates aeylinder thus formed; 
Fig. 6, « cylinder formed from the plastic 
sheet alone;and Fig.7showsacylinderformed 
of a number of plastic sheets which are in- 
tended to be torn off as they are used. 65 
A quantity of the material, such as above 
ueseribed, is placed in the press A in the bot: 
tom of which ts usually # slot or elongated ap- 
ertufe B, (Fig. 2.) The inaterial is raised to 
suvh temperature as will insure its easy pas- yo 
soge through the aperture, and the pressure 
is then applied, and the wateriul forced in 
the form of a thin sheet C through the aper- 
tnre, as illustrated in Fig. 1. I prefer to al- 
low it to pass directly into water, so as to set 75 
it immediately, and prevent distortion while 
it is in a heated condition. After itisdry, it 
may be coated with fire powder, such as tale 
or kaolin, to prevent the surface from adher- 
ing to other objects, and the strip which has 80 
come from the press is then cut up into sheets 
of the required size. These sheets may, as 
above stated, be used in many different ways, 
The sheet may be bent around a forming cyl- 
ipder and the ends overlapped and pressed 85 
togethér, the surplus material being removed 
by a cutting or suraping? tool, or preferably 
the ends are made to meet and are joined to- 
[aed by the application of a heated wire or 
y the addition of a small amount of the soft- 9 
ened materialalongthe joint. Bythis means 
cylinders like that shown in Fig. 6 are formed. 
Instead of this however, a sheet of thin paper 
may be cut to the proper size and formed into 
a cylinder with its edges joined, and this oyl- 95 
inder is then collapsed into a flatdouble sheet 
as illustrated in Fig. 4, the collapsed eylinder 
being shown at D. The double sheet D is 
placed between two sheets E E of the flexible 
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wax like materialand the whole is submitted 105 
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topressure. The backs of thesheets E, or the 
sheet D being previously moistened with a 
solvent of the flexible material, such as ben- 
zol, the sheets E are thus made to adhere 
5 firmly to the sheet D, whereby a collapsed 
phonogram blank is formed, which can be 
rawn out into a cylinder and placed upon 
the cylinder of the phonograph, or wy) 
false shell placed thereon, Acyliuderdrawn 
xo out into form for use is shown in Fig. 5. 
Instead of abackingof paper, the thin flexi- 
ble sheets formed into cylinders like Fig. 6 or 
| used in sheet form, as flat recording surfaces, 
may be covered with a varnish, such as a so- 
1g lution of a suitable gum, like gum balata, in 
a solverit such as bi-sulphide of carbon. 
nuinber of sheets of this character can be 
formed into a composite cylinder as shown in 
Fig.7, the different layers, one of which is af- 
2 fected at a time by the phonograph recorder, 
being torn off as they are used. 
| The squirting press may have an annular 
aperture as shown in Fig. 3, whereby the ma- 
terial may be forced out in the form of cylin- 
§ ders instead of in sheets. 
What I claim is: 
| 1, A collapsible phonogram blank consist- 








ingof a cylinder of flexible material with sep- 
arable sheets of flexible wax or wax like ma- 
saat placed thereon, substantially as set 30 
forth. 
2. A composite phonogram blank, consist- 
ing of two or more separately removable lay- 
ers of recording material, each layer being of 


a | such thickness that arecord impressed onone 35 


layer will not be transmitted to a succeeding 
layer substantially as set forth. 






3. A composite phonogram blank, consist- 
ing of a cylinder of two or more separately 
removable layers of recording material, each 40 


layer being of such thickness that a record 
impressed on one layer will not be transmit- 
ted to a succeeding layer substantially as set 
forth. 

4. A phonogram blank having in combina- 45 
tion super-imposed separable layers of flexi- 
ble wax or wax like material, substantially as 
set forth. 

This specification signed and witnessed this 
10th day of January, 1839... 

. THOMAS A. EDISON, 


H. W. Sgezy, 
W. PELZER. 
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To all whom it may concern: 

Be it known that F, Josepu E. WASSENICH, 
of Chicago, in the county of Cook and State 
of IHinois, haveinvented certain new and use- 

5 ful Improvements in Tablets for Recording 
Sound-Vibrations; and I do hereby declare 
that the following is a full, clear, and exact 
description thereof, reference being had to the 
accompanying drawings, and to the letters of 

10 reference marked thereon, which form a part 
of this specification. 

This invection relates to the construction 
of tablets or disks for use in machines known 
upon the market as graphophones, or instra- 


‘15 ments for recording and reproducing vocal or 


other sounds, the tablet being the medium 
upon which the ‘sound record is cut by the 
recording style. Such tablets have hereto- 
fore been constructed generally of a base or. 
20 foundation of a rigid material provided with 
a surface coating of wax or a waxy composi- 
tion, The tablets are sometimes cylindrical 
and sometimes flat. The base or foundation 
material has been composed of various mate- 
25 rials, pasteboard, cardboard, leather, leather- 
oid, vuleanite and various other materials, 
buat it is found that all these materials are 
liable to warp upon ccoling of the wax or 
‘waxy composition when the latter is applied 
30 to the foundation or base, such application 
usually being made when the wax or waxy 
composition is hot. If, on the other hand, 
the base material is held rigid until the coat- 
ing has been applied warping may occur at 
35 any subsequent time by reason simply of at- 
mospheric shangee to which the tablet may 
be subjected. In an attempt to overcome 
these difficulties and to prevent the forma- 
tion of air bubbles in the wax by air held 
40 therein when cardboard or other porous ma- 
terial was used as a foundation,a metal base 
with a turned-up edge was proposed. When 
the hot waxy coating is applied to a thin 
metal base, the latter sometimes contracts 
45 unevenly and undulations are formed there- 
in, thus preventing the tablet from being 
flat on the machine when receiving a sound 
record, and also affording the waxy coating 
@ greater tendency to crack. Added to this 
5° Objection was the additional weight of the 
metal over the cardboard or paper formerly 
used. When heavy cardboard, metal or a 





substantially rigid base has been employed, 
it is found that the slightest bending of the 
disk caused accidentally when the latter is 
transmitted through the mail, or otherwise, 
will crack the waxy surface and destroy the 
impression thereon, while on the other hand 
acoating upon one side of a cardboard or 
similar base would cause the latter to curl 
up. For these and other reasons a disk tab- 
let has been heretofore found to be of no 
commercial or practical yalue and hence all 
sound recording and reproducing instru- 
ments‘are provided with cylinders or tubes 
having a waxy coating on their periphery. 
To remedy these difficulties and to produce 
a disk or tablet that shall be at the same 
time so flexible as to withstand the ordi- 
nary handling,.and even bending, without 
cracking the surface or coating thereof and 
which evyn if it should be slightly bended, 
will, owing to its flexibility, be readily forced 
against the table at the point where the 
sound recording or receiving style is work- 
ing and thus the tablet will be for all prac- 
tical purposes substantially flat when in the 
machine; and also to prodnce a tablet that 
will be compact and durable as well as light 
in weight and capable of commercial appli- 
cation, are some of the objects of the present 
invention 2nd the same consists in the mat- 
ters hereinafter pointed out and set forth in 
the appended claims. 

In the drawings, Figure 1 is a plan view of 
a disk Ulvstrating my invention, and Fig. 2 
is an enlarged vertical sectional view of a 
portion thereof, taken upon line 2—2 of Fig. 1. 

In the drawings let A represent the base, 
preferably circular and provided with an 
dpening or hole a. 

a’ isa hole or opening by which the disk 
may be suitably secured in position upon the 
machine by means of a-suitable pin inserted 
therethrough. 

B represents the upper and B’ the lower 
coating tipon the base A, and C represents a 
thin ring or disk of paper or the like, upon 
which latter the name of the person writing 
or receiving the letter or message placed 
upon the disk together with the date of the 
message may or may not be printed, written 
or stamped, at the convenience of the user. 

In carrying out my invention, I use a thin 
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flexible body such as paper-.or the like, rang- 
ing in thickness from about two one-thon- 
sandths to about five one-thousandths of an 
inch. To one or both surfaces of this base I 

5: apply a thin coating of ozokerite wax, say alp- 
proximately about from two one-thousandths 

to about four one-thousandths of an inch in 
thickness. . These. figures are approximate 
only, the essential feature being a flexible 

to Wax on @ flexible base to produce a flexible 
tablet. This coating may be very easily ap- 
plied by machine or by hand by any of the 
well known processes for coating objects with 
wax. Cheapness is essential in order that 

15 tablets can compare fevorably as a substitute 
forwriting paper. Lightnessin weight isre- 
quired in order that a number of these tab- 
lets may be passed through the mails for the 
amount of the usual letter postage. Flexi- 
20 bility is required in order that the tablet may 
give and bend instead of cracking during or- 
inary bandling and during its transmission 
through the mails. Compactnessis desirable 

in order that in filing the tablets away aquan- 

25 tity of them may oceupy the same or less 
space than au ordinary letter. In making 
the tablets as above described, about one hun- 
dred of them may be placed ina box one ingh 
deep. Durability is required and very de- 
30 sirable in order that the tablets may stand a 
considerable amount of rough handling both 

iu placing them upon and taking them off 
of the machine and otherwise handling the 


same, 

35 _A tablet made with a very thir base, as 
above described, and with an exceedingly 
thin coating on one or both sides, as above 
stated, will possess all of the desirable quali- 
fications herain enumerated and avoid the ob: 





40 jections heretofore poiated out as existing in | 


the disks or tablets heretofore attempted. 

As a separate and further improvement, I 
point out the utility of the disk C of paper 
or other material applied to the central por- 

45: tion of one or both sides of the tablet and 
upon which iaformation may be printed or 
written whereby the particular disk and the 
inessage thereon may be recognized without 


Placing the disk upon tho graphophone or ! 


50 machine for that purpose. 

As a further and separate improvement I 
make use of colored wax for the different 
disks whereby this identification may be the 
more complete. [By tho use of: different col- 

55 orsin the different disks one writing machine 








may be used for several lines of business {n 
the same office or for several persons in tha 
samelineof business without having thedisks 
mixed or confused. 

I do net desire to confine myself to the use 5, 
of paper as a base nor tothe use of an ozcker. 
ite wax as acoating inasmuch as any suitable 
base and any suitable coating which when 
united will oroduce an exceedingly fiexible 
tablet will embody the essential feature of 
my invention. 

Where I place a sound recording surface of ' 
wax or the like to one side only of the baso 
or body of the disk, I find it convenient to 
paint or cover the other side of the disk with 
8 very thin coating of varnish or other simi- 
lar material having the same coefficient of 
expansion as thesound recording surface coat- 
ing, this to prevent. warping and cracking, 

What I claim is— 7 

1. A flexible disk for recording sonnd vi- 
brations adapted for nseon a flat tablet hold- 
er, composed of adisk of paper or other snit- 
able flexible material, witha coating of asnit- 
able flexible sound recording material there- 80 
on, substantially as described. 

2. A flexible disk for recording sound vi- 
brations, consisting of a thin flexible body of iq 
paper or other suitable flexible material, hav- ' 
ing on both sides a thin flexible coating sur- 85 
face of a suitable sound-recdrding material 
substantially as deseribed. 

3. A flexible disk for recording sound vi- 
brations consisting of a thin flexible body of 
paper or other suitable flexible material hav- 90 
ing on both sides a thin coating of wax or a 
wax-like sound-recording material, substan- 
tially as specified. 

4. A phonogram disk of such an attenuated 
thinness as to lie loosely ona flat tablet holder 95 
and adapt itself firmly against the face of 
same at point where record is being made, 
substantially as described. 

5. A flexible phonogram disk for use on a 
flat tablet holder and adapted to receive 8 100 
sound record in the form of a spiral groove, 
substantially as described. = 

In testimony thatI claim the foregoing as 
my invention! affix my signature in presence 
of two witnesses. 


JOSEPH E. WASSENICII. 


Witnesses: 
‘LTaYLor E. BRown, 
GrorGE W. Hiaerss, Jr. 
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ee 
To all whom it may cone:rn: 
™ Be it known that I, Henn JULEs Liorer, 
of Paris, in the Republic of France, have in- 
-vented & new and useful Improvement in 
5 Phonographs, (for which I have obtained a 
brevet d’invention of the Repablic of France, 
No. 230,177, dated May 18, 1893,) of which the 
following is a specification. 
re The object of ny invention is to construct 
to phonograpbs at alow price.and consequently 
to provide for their application to very na- 
merous purposes, such for instance, as the 
manufacture of new toys. J 
My invention relates in. tho first place ¢o 
t§- thé construction of the cylinder or roller in- 
tended to receive the impressions of the re- 
cording style which is carried by the vibrat- 
‘ing plate, diapbragm or membrane which is 
spoken against, whereby the said cylinder, 
ao when engraved or impressed, may be used as 
& matrix to reprotiuce a great numberof times 
the same iinpressions upon other cylinders 
which I call reproduction cylinders. 
7 The improvement also relates to the mode 
25 ‘of mounting orsetting up these reproduction 
eylinders; also to the azrangement of the re- 
ceiving style and of the resonant box or reso- 
nator to which the said style is adapted; and 
further tothe motor mechanism of the phono- 
30 graphic apparatas, ° 
In the accompanying drawings Figure 1 is 
& profile view of part of a matrix cylinder. 
Fig. 2 is a similar view showing the mode of 
guiding the stylo apon the fillets of the ma- 
35 trix cylinder. “Fig. 3isasimilar view of part 
of the matrix cylinder and of the reprodne- 
tion cylinder which may be obtained from it. 
Figs. 4 to 8 represent snecessive stages of the 
w manufacture of a reproduction cylinder of 
40 celluloid and will be heroinafter more par- 
ticularly described. Vig. 9 represents a dell 
furnished. with my apparatus. Fig. 10 is a 
sectional view representing one way of mount- 
Bi ing the cylinders of my system. Fig. 11 isa 
4$ Similar view showing another mode of mount- 
ing my cylinders. I'igs. 12 and 13 represent 
elevationsat righ{ angles to each other, Fig. 
13 being partly in section, of one example of 
acomplete apparatus embodying my inven- 
so tion. ig. 14isa plan view partly in section, 
eérresponding with Figs. 12 and 13, Figs. 15 
and 1s represont elevations at right angles to 
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each other, Fig. 16 being partly in section, of 
asecondexample. Fig. 17 is a-plan view cor- 
responding with Figs. 15and 16. Figs. 18 and 55 
19 represent olevations xt right angles to each 
other, Fig. 19 being partly in section, of a 
third example. Fig. 20 is a plan view corre- 
sponding with Figs. 18 and 19. 

Similar letters of reference designate corre- 60 
sponding parts in all the figures. 

The matrix cylinders are obtained in the 
following manner: I take a sleeve or hollow 
cylinder of soft steel having on its outer cir- 
camference a throad with triangular cross- 65 
section of suitable finencss and place it in 
front of the recording style attached to the 
vibrating piate or diapnragm which isspoken 
against, so arranging the said sleeve and 
style that the point of the style engraves its 70 
impressions successively along the top angle 
of the thread; this being where the resistance 
to penetrate is the least, first becanse of the 
slight thickness of metal presented and sec- 
ond, by reason of the absence of laterai con- 
tact or friction due to contiguons surfaces 
because such surfaces do not exist io the 
neighborhood of the top angie of the thread; 
where the style may act with more effizacy 
and cut in a suitable manner in the sharp 80 
edge the impressions which are to beleft upon 
the cylinder, 

To roceive the impression of the sonorous 
vibrations the threaded sleeve or cylinder is 
keyed upon an arbor which is terminated by 85 
a screw of the same pitch engaged in a aut. 

In frontof thecylinderorsleevethus nounted 
[arrange any appropriate phonographic re- 
cording apparatus—for example a vibrating’ 
membrane farnished with a style, taking care 90 
that the style bears upon the angle of the 
thread of the cylinder. If then the arbor is 
set in motion, the cylinder. turns in front of 
the style and if one speaks against the mom- 
brane the style will engrave along tie angle 95 
of the turéad impressions of form and depth 
correspouding with the nature of the sono- 
rous vibration. The cylinder being thns en- 
graved I temper it and thus obtain a cylin- 
der which may be employed to produce the 
vibration of the membrane of the receiver 
and reproduce sounds which have been made 
in front of it. 

‘The first part of my invention is indicated 


5 


00 





2 528,273 


in Fig. 1 which represents an elevation and 
section of portions of the threaded cylinder 
showing the impressions 6 cut in the angle 
of its thread by the recording style. 

s _ When the matrix cylinder a is ewpioyed 
directly to make the receiver speak, the re- 
ceiving style d, of which the blunt point 
shoo!d rest upen the angle of the thread as 
phown toward the left of Fig. 2, bears upon 

10 
gaged in the groove of the thread in such 


manner as to be guided by it andtoproduce 


naturally the advance both of itself and of 
the receivingstyle without which thore would 
15 be necessary for the latter a screw or other 
mechanism of some kind orother correspond- 
ing with the thread of the cylinder. There 
might also be employed a style with a point 
.broadened and hollow in: the form of a cres- 
cent in such manner as to embrace the angle 
of the thread and yet only rest upon it by a 
point as shown toward theright hand of Fig. 
2. It has been mentioned how the cylinder 
engraved upon the angles of its thread and 
then tempered may be employed directly to 
roduce the speech of the réceiver; its great 
flardness assuring it the advantage, quite 
new, of great durability; but it may also, as 
I have said, serve as a matrix or as a rowel 
utilizable to produce directly a great nam- 
ber of times and consequently in a very eco- 
nomical way upon other cylinders of soft 
metal or other suitable material. impressions 
which will enablethem to be used to put iu 
vibration the membrane of the receiver. 
These are the uew cylinders which I have des- 
ignated under the name of reproduction cyl- 
inders. 

When :t is desired to obtain a- cylinder of 
soft metal or other analogous material it may 
be done directly by simply causing the ma- 
trix to rol) under 4 suituble pressure upon a 
cylinder of the same diameter in such man- 
ners shown in Fig. 3, or else upon aribbon 
45 ofsuitable profile which may be afterward 
enrolled upon aroller. Thereproduction cy!- 
inder has preferably a thread of the same 
pitch as that of tbe matrix cylinder in order 
sbattbe fespressions engraved upon theangle 
or top of the thread of the latter may be ré- 
produced in the bottom of the thread of the 
reproduction cylinder assbhown in Fig.3. The 
ribbon may also presentstriations or grooves 
which, when it is enrolled upon its roller, 
will coustitute a threading. In this casothe 
impressivns are also reproduced at the bot- 
tom of these striations or grooves. In fact 
these impressions will be counterparts of 
those of the matrix cylintiar, but that is with- 
60 out importance from the pointof view of the 

reproduction of the sounds. = 
it is hardly necessary to remark that when 
. Use is made in the receiver of the reproduc- 
tion cylinder c like that which has just been 
65 described, the receive style may be guided 
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40 


an additional lateral point d’, which is en- 





very simply by making its point bear on the ! 


bottom of the cavity of the thread. 


It maybe remarked (see lig. 3) that the 
threading of the reproduction cylinder c is 
aot so deep as that of the matrix cylinder a 
in order tofacilitate the reproduction. This 
threading only needs to be deep enough for 
the guidance of tha style, 

When the reproduction cylinders are not 
required to bo so durable, instead of making 
thein of soft metal or other anelogous matter, 
they may be-made of celiuloid, This mato- 
rial presents the advautage of well :preserv- 
ing the impressions, not being liable to break 
and above all not being sensibly influenced: 
by atmospheric variations. Moreover, ‘be- 
sides being, homogeneous and very hard, they 
cut and mol? sharply and they wear well. 

‘To produze the cylinders of collaloid, I 
operate as follows: 1 prépare the matrix cyl- 
indor a (Fig. 4) as I have hereinbefore de- 
seribed. Then I take pon it as is shown in 
Fig. 5, a galvano-plastic mold a’ which pre- 
sents consequently the form of a tube hay- 
ing ia its internal surface the counterpart of 
the threading and the impressious of the 
matrix cylinder a. (See Fig. 6.) 1 remove 
this tube from the matrix cylinder by firat 
heating it externally to expand it sufficiently 
t enable it to be unscrewed from the said 
cylinder, the impression being so slight that 
very little expansion is necessary. After its 
removal I introduce into the said tube a 
sleeve or ring ¢ of celluloid (see Fig. 7) just 
lurge enotgh to enter it fresly, then plunge 
the whole into hot water. Tha celluloid is 
thus softened, and I then introduce forcibly 
into the said collar or ring c a mandrel a* suf- 
ficiently large to dilate the sald ring or collar 
and cause it to penotrate into all the cavities 
of the mold a’ as shown in Fig. 8. 1 then 
plunge the whole into cold water aud the cel- 
luloid recovers’ its hardness and is at the 
same time generally contracted sufficiently 
to permit the exsy withdrawal of the ring c 
from the mold a’ by unscrewing it therefrom. 
If, however, the contraction of the ring c in 
this way is not sufficieutly greater than that 
of the mold a’, the mold may be slightly 
warmed by heat externally applied. 

It may be bere mentioned that the impres- 
sion produced by the style 6n'the matrix cyl- 
inder and reproduced in reverse in the mold 
a” is so slight that only avery slight dilation 
of the ring c is necessary to obtain the Im- 
pression on it and a very slight contraction 
to perinit it to be unscrewed from the mold a’ 
without damaging said impression. 

It may be farther mentioned that the 
threads of the matrix are very fine in prac- 
tice and are very much exaggerated in the 
drawings to facilitate the illustration. This 
ring ¢ thus Leacomes finally a reproduction 
cylinder which is an exact reconstitution 
of the matrix cylinder a. ‘This method fs 
rapid and economical and gives perfect re- 
sults. It may be understood moreover that 
accordiug as the impressions have been ed- 
gravel upon the angle or in the bottom of 


° 


ry 


° 


go 


02 


o§ 


15 


{i 


wn £ 
n a 

amtegnuenanryoce 

ane wwe > 


2 


ca 
° 


65 


Raymdnd R. Wile 


th a ae ae emt 





at the 
arc is 
der a 

This 
gh for 


re_ not 
aking 
latter, 
mate- 
eserv- 
break 
enced: 
r, be- 


aie 





70 


109 


120 


a5 


w 


10 


a5 


go 


35 


4° 


45 


528,273 


the thread of the matrix a, the cylinder c 
will also have ‘the impressions upon the an- 
gle or in tho bottom of its thread and that 
the receiver style should be formed to cor- 
Tespontl. 

In the following description of examples of 
my invention I will suppose the phouograph 
arranged in the body of a doll as shown in 
Fig. 9, but it will be understood that it is ca~ 
pable of any other application. 

For whatever purpose they are to be ap- 
plied the cylinders ¢ obtained by either of 
the means which I have just described may 
be fastened upon a cylindrical drum G, made 
of wood for example, which is fitted to turn 
freely upon # fixed arbor F. This arbor is 
carried vy a standard E fixed upon a base D 
as shown in Fig. 10. It also receives a loose 

alley J*carrying a pin j which enters intoa 
Pole in.the drum G in such manner as to 
drive the cylinder c. A hinged spring arm 
M serves to hold the dram G and cylinder c 
ia place upon the arbor but permits their re- 
moval therefrom. When the cylinder c is of 
celluloid I prefer to mount it in another way 
as is shown in Fig. 11, that is to say, to place 
it between two thin disks c’ forming jaws 
and having anoular centeriog projections c* 
on their inner faces. These two disks are 
maintained at a suitable distance apart by a 
wooden ring G’ to which they are nailed. 
The cylinder c thus mounted is placed upon 
the arbor F, the disks ¢’ having ceatral boles 
which fit the said arbor, 

As to tho mechanism for driving the cyl- 
inder c, it may be varied in many ways, but 
it is characterized in all cases by the fact 
that the motive power is not applied directly 
to the arbor F of the said eyiinder ¢, but toa 
driving spindie C’ (see Figs. to 20) be- 
tween which and the said cylinder there is 
an elasti¢ or yielding power-transmitting de- 
vice. Inthe example represented this power- 
transmitting deyice cousists of an india rub- 
ber driving belt J? runniug on a driving pul- 
ley J on the spindle C’ and on the pulley J* 
hereinbefore mentioned. ‘The priucipa! ad- 
vantago of this method of driviny is that the 
elastic belt may allow the driving puliey J to 








So slip a certain distance without letting it go 
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altogether when tbe cylinder c, which has a 
eonsidbrable relative weight, acts as a fly- 
wheel to remedy any inevitable inequalities 
in the speed of the driving spindle C’, espe- 
cially i€ it is moved by hand. 

In my apparatus the blunt pointed receiver 
style Il isaffixed toor formed by the extremity 
of a horizontal arm Il’ which carries a cylin- 
drical resonance box or resonator I of any 


60 spitable material, the style being rigidly fixed 


under the center of this resonator. ‘Thesaid 
arm Il’ is mounted freely upon a pivot H* car- 
ried by a column H?in such manner tbat while 
freo to turn on this pivot the ensemblo formed 


65 by the resonator and the style rests freely 


upon the cylinder by its own weight and may 
follow a generatrix of the cylinder in the 


threading of which the style !s always guided 
} 98 has been previously described. For greater 
j simplicity, the style, the arm which carries it, 
and the support for the box may be consti- 
tuted as shown in the drawings, by one and 
thesame metal wire, preferably of steel, which 
surrounds the base of the resouator, as shown 
at H*, forms an eye around the pivot H? and 
passes under the baseof the resonator to form 
the arm H’ the extremity of which is bent 
down and pointed in such mannor as to von- 
stitute the style H. ‘ a 

As to the columa Hi’, it is simply placed 
tightly in a bole iu the base D. In order to 
insure a better contact between the style and 
the cylinder, the metal wire which carries the 
resonator and which forms the style is con- 
stantly pulled downward by a spring of any 
suitable kind as an elastic band H‘, of which 
one of the ends is attached: to a fixed point, 
Moreover, the metal wire has formed in it a 
loop h which projects from the resonator and 
constitutes a guiding arm and which, being 
guided undera coe f arranged guide h’, 
prevents the resoaator I and thestyle H from 
being accidentally separated from the cylin- 
de beyond a certain distance, when the ap- 
paratus receives a shock for example. The 
said guide h’ is represented as formed by the 
horizontal upper portion of a fixed yoke W 
rade of strong wire and fastened to the base 
D, which yoke has also. two vertical branches 
h? and h® When the resonator in tarning 
about the pivot H® arrives at the end of its 
course in one direction or the other, that is 
to say, when the style has run the entire 
length of the cylinder, its guiding arm h en- 
countets one of the vertical branches h? h* of 
the yoke aad prevents the resonator and the 
stylefromraaningany farther. Ontheother 
hand, when the apparatus is reversed, the 
guiding arm h coming against the guide hi’ 
prevents the resonato. from being toc far sep- 
grated from the cylinder. Were it not for 
this guide all the weight of the resonator 
would be thrown back upon the loop which 
forms the eye around the pivot H’ atthe bend- 
ing of said ioop, thereby disarranging the, 
said apparatus, 

‘The resonator has preferably an opening 
in its top.to recsive the end of a trumpet T 
which facilitates the proper propagation of 
the sound. 

When the cylinder is turned in the proper 
direction to make the apparatus speak, the 
style follows freely the thread of the cylinder 
c and when it has arrived at the oxtremity of 
the eylincer all that has to be done is to shift 
it to the other eud to make the apparatus re- 
peat its speech. 

The phonographiec apparatus thus set up 
may be driven by hand or olse by the aid of 
a clock mechanism. In the apparatus repre- 
sented in Figs. 12 to 14, the movement is pro- 
duced by the turning of a hand-crank C. 
This crank, instead of. being keyed upon the 

i spindle CO’, is-carried by a split socket L 
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mourted upon a slightly conical portion of 

the spindle ©’ A nut L’ screwed on to the 

end of the said spindle serves to regulate tho 
tightness and the adhesion between thesocket 
anil the spindle. 

The spindle C’ has geared with it and drives 
a fly regulator K. ‘The resistance presented 
by the air to the movement of this fly ia- 
ereases with the speed of the latter, butthere 
to is one speed of rotation of the crank © and 

spindle C’ at which this resistance is equal to 
the adhesive force of the socket L on the 
spindle C’, If this limitation of speed is 
passed the resistance opposed to the driving 

15 méchanism by the fly K becomes superior to 
the force of adhesion of the socket L and the 
latter slides upon the spindle OC’ which pre- 
serves always a constaut speed limited to the 
desired degree. 

20 Inthe example represented in Figs. 15 to17 

the dram G and cylinder c are driven by a 

spring clock mechanism which is ound by 

means of akey C*. In this example the fiy 
regulator K is applied asin the example pre- 
viously described. 

Temploy very simple means of starting and 
stopping the clock ovement. This means 
cousists of a movable stop SM mounted upon 
the base D in such manner as to be capable 
30 of sliding forward and backward when ma- 

nipulated by means of a prolongatioa m suit- 
ably guided. When, after the winding, this 
stop M has been brought to the position indi- 
eated in the drawings, the clock movement is 

35 pee to operate because the fiy IX is al- 

Jowed to turn freely without encountering the 

said stop; but on the other hand, the wind- 
ing is impossible because the key in turning 
woald be arrested by the prolongation m of 

40 the stop. If on the contrary, the latter is 
putes inward the winding becomes possible 

ut the movement is stopped because the fly 
in turning would encounter the stop and be 
thereby stopped. 

45 Ic the example represonted in Figs. 18 to 
20 the mechanism is simplified by substitut- 
ing for the clock movement a siwple spring 
N of which oneof the extremities is attached 
to the fixed pin n and the other is attached 

go tothe motorspindleC’. To produce the wind- 
ing, all that it is necessary todo is to drawa 
small cord C’* which is enrolled upon adrum 
keyed apon the spindle C’. The spindle is 
thus made to turn in the desired direction to 

55 wind the spring N. Doriog this movement 

> thetransmitting mechanism does not turn be- 
eause the gear C’is loose upon the spiadle C’ 
and the pawl O which is carried by the said 
gear may slip over the teeth of the ratchet 

60 wheel O’ keyed upon the said spindle; but 
when the cord C’* is let go, the sprig tends 
to produce the turning of the spindle C’ina 
reversedirecticn. The ratchet wheel 0’ then 
drives the gear C? and consequently sets in 

65 movement all the transmitting mechanism. 
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The speed of this movement'is also regulate: 
by the fly K. ceed 

Lhave supposed in the example represented 
as I have hereinabove stated, that tue phono- 
graphic apparatus was placed in the cavity 70 
A provided in the body B of a doll (Fig. 10). 
Tt is then arranged in such mancer that one 
may from the exterior operate the crank Gor 
wind the clock movement by means of the 
key O* or the cord C’* 

One or more of tho walls of the cavity A 
sbould be very thin and also piorced with 
holes iti order that there may be no obstacle 
to the propayation of the sound. 

What I claim as my invention is— 

1, In a phonograph, the combination with 
a spirally threaded cylinder, a styled having 
a point which runs on the top of the thread 
of the said cylinder and an additional guld- 
ing point d’ engaging in the groove of said 85 
thread, substantially in the manner and for 
the purpose herein described, 

2. In a phouograph, the combination with 
a threaded cylinder and a resonator turning 
abouta fixed pivot and furnished with a style go 
to follow the threading of the cylinder, of a 
guiding yoke comprisiaga horizontal portion 
and vertical branches, and a guiding arm car- 
ried by the resonator and engaging under the 
horizontal portion of said yoke, substantially 95 
as and for the purpose herein described. 

3. The method of reproducing phono- 
graphic cylinders which consists in first ob- 
taining a metal mold by electro-deposit upon 
an original phonograpbic cylinder, next plac- 
ing bodilv within the so obtained mold a solid 
ring of plastic material capable of being sof- 
tened by heat, next softening this ring by 
heat, and finally so distending the said ring 
within said mold by internal pressure that it 
will receive therefrom an impression cocre- 
sponding with that of the original cylinder, 
substantially as herein described. 

4, The eombination in a phonographic eyl- 
inder, of a hollow cyliader c, disks c’ having 
centering projections for said hollow cylin- 
der and a spacing ring G’ arranged between 
said disks and means of secaring said disks 
to said spacing ring, substantially as herein’ 


1S 


described. us 


5. The combination with a motor for oper- 
ating a phonograph, of a driving crank on 
the main spindle of said motor, an adjustable 
friction device between said crank and spin- 


dle and a rotary fly geared with and driven 120 


by said motor, substantially as and for the 
purpose herein. set forth. 

In witness whereof I have hereunto set my 
hand in the presence of two subscribing wil- 
nesses. 


HENRI JULES LIORET. 
Witneases: 


MAURICE MERCIER, 
CLYDE SHROPSHIRE, 
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To all whom it may concern: 

Be it known that I, EtLe BERLineR; a citi- 
zen of the United States, residing at Wash- 
ington, in the District of Columbia, have i1- 
vented certain new and useful Improvements 
in Processes of Making Copiss of Sound- 
Records;'ard J do declare the following to be 
a full, clear, and exact description of the in- 
vention, such as will enable others skilled in 
to the art to which it appertains to make and 

use the same. s 

This inyention relates to improvements in 
scund-records and in the method of making 
the same. 3 

15 The present invention reiates mora partic- 
ularly to the production of copies or dupli- 
cates of the flat sound-records as made by 
gramophone in the mannerset forth in Letters 

- Patent grantee tome on November 8, 1887, 
‘so-No, 372,786, and on May 15, 1888, No. 382,790. 

‘The sound-recerds, as is well-known, eon- 
sists of undulatory grooves of even depth, as 
distingcisbed from non-undulatory grooves 
of varsing depth produced by other methods 

ag of recording sounds. 

The sound-records of the gramophone are 
generally zinc disks into which a spiral rec- 
ord of sound-waves is etched. Other sub- 
stances than zinc capable of being etched 

> into may of course be used. 

The simplest way for making a duplicate 
copy of such a record is toimpress it in wax, 
deposit copper thereon, and detach the cop- 

. per shell. This is the well-known method 
35 uset by stectrotypers. There is, however, a 

loss in the perfection of the aurface, resulting 
from the fact that electrotypers’ wax is porous 
and uneveo of surface, and tho resultaut 
copper containing the sound-record is 

40 Dot gs tone quality as the original. 
‘It is therefore necessary to deposit a copper 
or other metallic matriz directly on the origi- 
wal zinc record. ThisI do by frst thinly 
covering the zinc with a material capable of 

4§ resisting the sction of the su!p! 





copper 

solution usually employed for electro pleting 
or typing, snd then deposit copper over that, 
and nea thick enough detach the copper 

lepasit.. * 

5° ly method is te cast the previously-cleaned 
zinc-record disk in acyanide-ot-copper or oya- 
nide-of-brass solution, electrolytically, by 





which a very thio film of copper or brass ad- 
heres tothe ziuc. After being thus prepared, 
the coated zine disk is placed into asuipbate- 55 
of-copper bath and copper deposited on it eiac- 
trolytically. The deposit when thick enough 
is then detached and forms an accurato ma- 
trix, showing the sound-record of theztne disk 
in reverse, This <tatrix can then be im- 60 
pressed into suitable material and thereby 
produce exact daplicates of the original rec- 
ord-sheet. i 

Ihave found hard rabber and celluloid 
to be excellent materials from which to make 65 
such duplicates. These substances when 
heated become very soft, and when in this 
soft state they are impressed with a matzix, 
such as above described, and are cooled whiise 
still under pressure, and the resultant rubber 70 


‘or celluloid sheet retains all the characters 


of the matriz, and thus forms acopy record of 
the original zine disk. In impressing acop- 
per matrix on softened rubber, however, the 
sulphur fames which are. generated when 75 
heating the rubber attack the copper and de- 
Stroy the smagothness of its surface. I have 
therefore found it necessary to cost the oop: 
per matrix with a substance capable of wit! 
standing the sulphur fumes, and £ find elec- 
trolytically-deposited iron or nickel a proper 
substance to accomplish the desired effect. 
“The copper matrix is therefore cleaned and 
placed in anickel or iron bath, and a thio 
coating of iron or nickel is deposited on itby 85 
an electric current. The matrix thereby be- 
comes protected against sulphur fames, and 
iron and nickel being harder than copper the 
inatrix, by being thas. coated, becomes more 
durable, and withstands pressure for a longer 92 
period. Itisalso possible withsuch a matrix 
to press cnvnleanized rubber into it, valean- 
ize the rubber while attached to the matrix, 
snd then detach it, when a true cory of the 
original sound-disk will be the result. 

Tu the annexed drawings, forming part of 
this specification, there is showo in Figare i 
a plan view of asound-record made in accord- 
auce with the present invention, with tho 


7 


lines representing the record greatly exag- 100 


yerated; and Fig. 2 is a porspective view of a 
small portion of a sound-record copy’ on an 
enlarged scale. 

” Referring to the drawings, there is shown a 
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disk J, of hard rubber or like material, having 


3. As anartle!s of manufacture, a sheet of 


in its face an undulatory spiral groove 2 of { hard rabber having upon its face an undula- 29 


even depth representing sound-wayes. 
. What I claim is— 
| 's 1. The process of duplicating flat sound rec- 
ords, which consists in depositing copper or 
other like metal on gn original record, then 
| detaching the copper reverse thus produced 
- and facing the same with a layer of hard 
10 metal which is not attacked. by sulphur, and 
then pressing the reverse into temporarily 
. softened hard rubber, substantially as do- 
seribod. | 

+ % The process of duplicating flat sound rec- 
15 ords, which consists in facing an electro-de- 
ited reverse of a record, with nickel or 


1 . ron, and then preasing this reverse into hard » 


rubber, substantially as described, - 






tory groove of even depth representing sonnd 
waves, substantially as described. 

4. Asan article of manufacture, a sheot of 
hard rubber baving pressed into its face an 
undulatory line of eyeu depth representing 25 
sound waves, snbstantially'as described. 

5. A copy ofa flat sound record, which con- 
sists of a disk of herd rubber having im- 
pressed upon its face the lines reprosenting the 
record, snbstantially ax described. 

In testimony whereof I have affixed iny sig- 
nature in presence of two witnesses. 

. EMILE BERLINER. 


xe 


. Witnesses. 
S. E. Youno, 
GORGE SEIDENSPIMER. 
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To all whom it may concern: 

Ke it kndéwn that I, EatLt BERLINER, aciti- 
zen of the United States, residing at Wash- 
ington, in the District of Columbia, have in- 

5 vented certain new and useful Improveménts 
in Gramophones, of which the following is a 
specification. : 

My invention has reference to improve- 
mentsin methodsof and apparatus for record- 

10 ing and reproducing spoken words and other 
sounds, and it is primarily intended as and 


constitutes an extension and improvement of | - 


my gramophone which I have described in 
. Letters Patent No. 372,786, granted to me on 
13 November 8, 1887, and for which I have also 
received Letters Patent of Great Britain, No. 


15,232, dated November 8, 1887. In said pat-, 


ents I have described a method of recording 
and reproducing sounds, which consists in 
20 first causing the sounds toinseribe themselves 
sting material in a 





the well-known Leon Scott. phonautograph, 

then copying the phonautographie record in 

solid resisting material, preferably by the 

photo-engraving process, and then reproduc- 

the sounds from the solid copy of the rec- 

|. The original record, as well as the copy 

of the same, is thus obtained as.an_ undula- 

ge mid line of even depth, as distinguished from 

a line of varying depth obtained hy the ordi- 
nary phonograph and by the graphophone. 

In my present invention I retain all’ the 

fundamental features of my gramophone, but 

35 introduce certain novel features both in the 

process and in the apparatus, which render 

the attainment of the objects of a sound re- 

omcecend renroducer more certain and more 


a 


4° In the original form of my gramophone I 
employed a curved (cylindrical) surface upon 
which the non-resisting medium used for re- 
cording was supported. ‘'his had the disad- 
gantere that for the purpose of copying the 
record by the photo-engraving process such 
octface bac ty be first straightened and the 
Fat Copy obtained from the same hnd to he 
benwcaindgo the original cylindrical form of 
the reco.u-surface. ‘This involyed delicate 


e that practiced by} 


my present invention by inscribing the record 
of sounds upon a flat plate, and I further im- 
prove the process by arranging that flat plate 
horizontally, or near): so, and by inseribing 
the record upon the under surface of the same, 
whereby the material removed by the record- 
ing-stylus drops away from the plate and 
leaves the undulatory groove of even depth, 
clean, and well defined, whereas by the old 
method the material removed by the stylus ac- 
cumulated in and about the adjacent grooves. 
Ihave further improved the process by 
using a transparent plate as a support for the 
non-resisting medium. plate is there- 
fore made either of glass or some other like 
substance, whereby I secure several important 
advantages, The mast important of these 
advantages is that it enables me tu work with 
parallel transmitted rays of light in the sub- 
sequent process of photo-engraving, in which 
the origina! record is thus used as a negative, 
y be directly applied in contact with 
the sensitive photographie plate, and another 
important advantage is the reduction of the 
friction of the stylus upon the supports tor 
minimum. 

‘The process is further improved by the em- 
ployment of anew recording medium. Inthe 
original process I used a lxyer of lampblack 
pure and simple, and this substance is well 
adapted for the purpose on. xecount of the 
slight coherence of the particles; but Ly rea- 
sonof the floeeulent nature of this substauce 
the lines drawn upon it are more or less rag- 

, a8 can be observed under a microscype, 
and the photo-engraving obtuined from such 
record displays all the defects of the original. 
In my improved process I employ a layer of a 
semifluid ink or paint, of such consistency and 
thickness that it will neither subside not flow 
spontaneously... Such ink is practically struc- 
tureless, and the lines drawn upon it are ex- 
eeedingly saAtp and reveal no ragged edges 
under a powerful microscope, and the photo- 
engraving from such record is far superior to 









x like copy from a record produced under the 28 


former process, 
My invention also comprises other minor ims 
provements in the process, and it z:is0 covers. 


$0 and tedious manipulations, which I avoid in! novel Zeatures in the apparatus, all of Which roo 
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will more fully appear from the following de- 
tailed description, in which reference is made 
tothe accompanying drawings, in which I have 
illustrated convenient forms of apparatus 
which I have used, without, however, limiting 
myself to the exact details of the same. 
Figure 1 is a perspective view of my im- 
proved gramophone. Fig. 2 is a plan view 
of the diaphragin, with its support and acces- 
to gories. Fig. 3 is a vertical section showing 
the revordiny-disk and its connection with the 
driviny-wheel, Vig. 4's a sectional view of 
the diaphragm, its support, and accessories. 
Fig. 5 is @ cross-section on line x x of Fig. 2. 
Fig. 6 is a sectional view of a part of the driv- 
ing-gear. Fig. 7isa section showing the con- 
nection of the driven shaft with the support 
of the recording-disk. Tig. 8 is a sectional 
view of a “entering device. Fig. 9 isa plan 
2o view, upon a reduced scale, of: a disk with a 
record of sounds recorded upon the same in 
accordance with my invention. - Fig 10 isa 
sectional elevation of a modified form of my 
rep ving apparatus, and Fig. 11 is a sec- 
25 tional view of adampened reproducing-disk. 
_Referring now tothe drawings, in which the 
details are marked by numerals, there is a 
platform 1, suitably supported, and upon this 
platform are mounted the operative parts of 
30 the apparatus. A metallic plate 2, provided 
- with a longitudinal! rib 3, issecured upon the 
platform, and standards 4 4’, mounted upon 
plate 2, are provided with a nut-hearing 5 
and a smvoth hearing 5’, (see Fig. 6,) respec- 


an 





a 





35 tively, for shaft 6, which extends through 


bearings, as shown. One-half, inoré or 
less, of this shaft is screw-threaded, asshown, 
and enters the nut-bearing 5, and at a point 
ear the middle said shaft passes loosely 
40 through a moyable support 7, the position qf 
whick upon the shaft is determined by two 
collars 8 8, 4s indicated in Fig. 7. 
The support 7 serves as a bearing for a 
bevel-geur , which is centrally perforated 
45 and widens out into a circular flange 10. 
Upon its under side the bevel-gear 9 is re- 
cessed, and suid recess fits loosely over the up- 
rend of support 7. <A screw 11, passing 
eosely through the central perforation of 
50 hevel-gear-9, screws into the heed of support 
7,.80 that the bevel-gear can rotate about its 
axis, which coincides with the axis of screw 
1l. Two serew-pins 12 12, which may be 
either fixed or removable, project. at diainet- 
rically opposite points from fange 10, and are 
designed to pass through two similarly-located 
holes in a glass plate 13, as will be more fully 
described hereinafter. 
A bevel-gear 14, fixed upon shaft 6, engages 
60 bevel-gear , but provision is made for re- 
leasing gear 14 from the shaft, if desired, for 
@ purpose which will be explained farther 
on. Asstated zbove, thescrew-threaded por- 
tion of shaft 6 passes through nut-vearing 5, 
65 and it will now be clear thal ff shaft 6 is ro- 
tuted bevel-gear 4, with its flange 10, will like- 
wise rotate, and will at the same time ad- 


w 
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vance in a straight line, since shaft 6, screw- 
ing into or out of its nut-bearing 5, will carry 
bevel-gear 14 and support 7 with it. From 70 
the bottom of support-7 two lugs 15 i5, one _ 
on each side of rib 3 of plate 2, serve to guide 
the support with the parts attached theretu 

in the line of said rib, which is, of course, 
parallel to shaft 6. : 15 

A part of the smooth purtion of shaft 6 has 
a longitudinal groove 16 extending to the 
right-hand end of the shaft, as seen in [igs, 
land 6, and a sleeve 17 loosely fitting this 
portion of the shaft has a pin 18, the end of 80 
which engages groove 16, as shown in Fig. 

6, so that the shaft is free to slide longitudi- 
nally through sleeve 17 and will rotate with 
the same if the latter is rotated. 

Sleeve 17 is fitted into bearing 5: of stand- 85 
ard 4’, so as to rotate within the same, and 
upon that part of the sleeve which’ projects 
béyond the bearing is keyed the compound 
gear 19. The latter is composed of a pinion 
20 and a bevel-gear “21, and a rather large 90 
bevel-wheel 22, mounted upon a shaft 23 be- 
low platform 1, meshes with pinion 20. 

A small bevel-gear 24 meshes with gear- 
wheel 21, and io the shaft of gear 24 are se- 
cured fans 25, which are thusdriven ata high 953 
speed and Serve as a regulator, as will be 
readily understood by those skilled in the 
ars. 

A weignt 26 issuspended by cordsorchains 
27 from shaft 23, and if said shaft is turned 100 
by a crank 28, or otherwise, in one direction 
the cords or chains are wound upon the same, 
as indicated in Fig. 1, and the weight 26 is 
raised up toward the platform. If, on the 
other hand, the weight is allowed to descend, 103 
it will rotate shaft 23, this fn turn will rotate 
gear-wheel 22, which, meshing with pinion 
20, will rotate the latter and the connected 
shaft 6, and in the manner hereinbefore de- 
scribed support 7 will receive a rectilinear 10 
motion, while flange 10, upon bevel-gear 9, 
will both rotate and mcve in a straight line. 
For every compiete revolution of bevel-gear 
14 support 7 and hevel-gear 9, with its con- 
nected flange 10, will be moved in the line of 115 
a diameter a distance equal to the pitch of 
the screw-threads upon shaft 6, and it will 
now be understood that if a plate 13 is fixed 
to flange 10 and a fixed pencil or stylus be 
lightly pressed upon the plane surface of said #20 
es ‘# spiral line will be-drawn upon the 

ate. 

. ‘The recording-stylus 29 is mounted upon a 
diaphragm .30, and the diaphragm itself, 
which may be of any suitable sonorous ma- 125 
terial, is mounted ina case 31, and a rigid 
tube 32, projecting froin one side of the case, 
communicates with a flexible tube 33 anda 
mouth or ear piece 34. The tube is clamped 
and may be adjusted in the direction of its_ 13° 
Jength in a ring 35, formed at thé end of a rod 
36, which is adjustable in a support 37, and 
the latter is again adjustable vertically ina 
standard 38 mounted upon platform]. A 
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metal post 39 is fixed to the center of the 
diaphragm, as shown, and its free end hasan 
axial slot 40, into which a soft-rubber tube 41 
is forced and flattened. The free end of the 
5 soft-rubber tube receives the stylus 29, which 
may be of metal or any ther hard and fairly 
elastic material. 
‘Preferably the stylus is made of a flatstrip 
of pbosphor-bronze extending radially over 
1o the face of casing 31 and some distance be- 
youd the edge of the same. At its free end 
the stylus is reduced to a point and is curved 
upwardly, and by turning the diaphragm- 
ease about the axis of tube 32, or by turning 
15 rod 36 in its. bearing 37, or by adjusting the 
latter upon bracket 38 the point of the stylus 
.may be brought into light contact with the 
lower face of disk 13 at a point in the diam- 
eter of sald disk which is parallel with shaft 6. 
20 =Near the middle of its length a hole is pro- 
duced through the stylus, and a pin 42, formed 
atone end of a metal block 43, passes through 
said hole and into the central borein a simi- 
lar block 44. Between each block and the 
25 adjacent face of the stylus a soft-rubber 
washer 45 is inserted, and the two blocks are 
forced together and are made to clemp the 
stylus between the rubber washers by means 
of the pointed screws 46, working in the sup- 
30 ports 47, he screws 46 46 thus constitute 
the pivotal supports of the stylus, which isa 
true two-armed lever. A piece of soft-rub- 
ber tubing 48 is inserted between the onter 
arm of this lever and the casing 31, and an- 
other piete of soft-rubber tubing 49 is slipped 
over the stylus between the elastic support 
48 and the outerend. Thus it will be seen 
that the stylus is elastically supported and 
amply dampened, and that if the diaphragm 
40 vibrates under the impact of sound-waves 
the free end of the stylus will move to the 
right and to the left of its position of rest 
and parallel to the face of disk 13. 
The disk 13 is preferably made of glass. 
45 It is of suitable diameter and thickness, and 
has two holes 12’ 12’, corresponding to the 
pins 12 12 projecting from’ fiange 10, and is 
pleced in position upon ssid flange with the 
pins energy the holes. The nuts 50 50 are 
so then screwed down, whereby the glass disk 
ie securely clamped. 
The method of recording and reproducing 
recorded sounds by means of this apparatus 
“will now be easily understood. 
55  Ashas been stated above, the non-resisting 
material upon which the sound-record or 
oneaatogram is produced is a semifluid, and 
can use for this purpose any in, as, for in- 
stance, printers’ ink, of the required con- 
60 sistency. An even layer of this ink may be 
spread over the under surface of the glass 
ik in any suitable manner, as, for instance, 
by means of a brush or roller whilethe disk 
- is slowly turned; but I prefer to produce 
65 the ink directly upon the disk itself, and I 
proceed in the following manner: The under 
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a 





ished and dried,.and is then covered with a 
thin film of oil by means of a camel's-hair 
brush. This is done while the disk is rotated 
with moderate speed. Any oil or fat may be 
used, but I have found linseed-oil specially 
adapted for the purpose. A smoky flame is 
then held under the glass plate while the lat- 
ter is slowly rotated, whereby the lampblack 
ascending from the flame is intercepted: by 
the plate and becomes deposited upon the 
same in a very fine layer, which, however, is 
instantly absorbed by and’ mixes intimately 
with the thin layer of oil, thus ‘forming a 
black amorphous ink, covering the under 
surface of the glass disk in an even exceed- 
ingly thin layer. Itis essential that the lamp- 


7 


black be deposited upon the oiled disk by the * 


deséribed process of sublimation; that is to 
say, the carbon particles must reach the disk 
and mix with the oil at the moment when 
their transition from the gaseous into the 
solid atate takes place. If it were attempted 
to apply Jampblack already formed by dust- 
ing upor the oiled disk, no intimate mixture 
resulting in an even layer of amorphous ink 
would be obtained. The coating of ink thus 
directly formed upon the disk has justthecon- 
sistency and the thickness required. It will 
not flow spontaneously, and while it adheres 
well to the glass plate, it requires only a min- 
imum force to remove it from the same, and 
the point of the stylus in its passage through 
the substance of the ink experiences no per- 
ceptible resistance. ‘I'he. disk is now ready 
to receive the phonautogram, and it is moved 
to the position shown in Fig. 1, with the point 
of the stylus near the outeredge. The point 
of the stylus is then adjusted into light con- 
tact with the disk, so that the coat of ink is 
barely penetrated by the same, and the weight 
26 is allowed to descend and to rotate shaft 6 
in the manner hereinbefore described. If 
now the stylus remained immovable, it would 
describe upon the under surface of the disk 
@ smooth spiral the convolutions of which 
continuously decrease toward the center of 
the disk~ The pitch of the spiral is deter- 
mined by the pitch of the screw upon shaft 6 
and by the relative angular velocities of said 
shaft atid of bevel-gear 9, and may in practice 
be made as small as one-fiftieth of an inch. 
Ifnow daring the progress of the disk sound- 
waves are directed against the diaphragm 
through the mouth-piece 34 and tubes 33 and 
82, the stylus will vibrate to the right and 
left of the spiral lino, inscribing upon the 
disk an undulatory line of even depth, which 
line will truly and accurately represent the 
sounds uttered against the diaphragm. The 
stylus removes a very sharp line of ink from 
the disk, leaving the iatter quite transparent 
at this line, while it is quite opaque and will 
not transmit light at the plaves not touched 
by thestylus. Theink removed by the stylus 
drops away from the disk, as stated above, 
and does not accumulate in and about the 


surtace of the glass disk is first carefully pol- : grooves. 
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“An approximate idea of the phonautogram 
‘hus produced can be obtained by inspection 
of Fig. 9, which represents an undulatory 
spiral line upon a disk, with the pitch of the 
spiral and the undulations of the record 
greatly exaggerated. In the drawings, the 
nndalatory line appears black upon a white 
ground, while in fact the line is transparent 
upon a black groand. Dig 

The phonantogram may extend to within a 
short distunce from the edye-of flange 10, and 
in practice the cords or chains 27 27 are made 
just long enungh to drive the disk up to that 
limit, or the apparatus is mounted at the 
proper height above the ground so that the 
weight will be arrested before the limit of 
progress of the disk is reached. Beyel-gear 
14 is then disengaged from bevel-gear 9 by 
unclamping the same from shaft 6 and slid- 
ing it upon the same a short distance to the 
left hand, (in the view shown in Fig. 1,) and 
the'disk is then given a single rotation by 
hand, whereby the stylus describes a true 
circle 51 upon the disk. This circle, which 
I call the ‘centering -circle,” is afterward 
utilized, as will presentlyappear. ‘The glass 
disk, with the sound-record and centering- 
circle upon the same, is now removed, and 
the record may le fixed by applying a thin 
coatofvarnish. It may then be handled with 
impunity. From this record I produce a 
copy in copper or any other metal hy the 
process of photo-engraving, and in this proc- 
ess Luse the original record as a negative, 
which enables me to work by transmitted 
light and with parallel rays, the negative be- 
ing applied directly in contact with the sensi- 
tive photographic plate. ‘Ihe copy thus pro- 
duced will have the exact size of the original, 
as is well understood by those skilled in the 
art. In the photo-engrayed copy the sound- 
record appears as an undulatory line of even 
depth upon # solid metal disk, and the cen- 
tering-cirele 51 is reproduced in the same 
manner. 

For reproducing the original sounds, the 
center of the ventering-cirele ix determined 
by well-known simple geometrical constrac- 
tions, and a small hole is drilled through that 
center, which hole corresponds to the math- 
ematical axis about which the glass disk had 
been rotated, and also marks the axis about 
which the metal disk must be rotated by the 
apparatus shown in order that the pointed 
stylus applied to the starting-point of the 


. record may follow the same from beginning 


60 
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wend. Twoholes corresponding to the holes 
12’ 12’ in the glass-disk are also made inthe 
meta] disk, but these holes are preferabiy 
made large enough to permit the disk to be 
adjusted in either direction when placed upon 
flange 10. Before this is done a well-fitting 


cylindrical block 52 is placed into that part 
of the cylindrical hole through the common 
centér of flange 10 and bevel-gear 9 which 
is occupied by the head of screw 11, as 
shown in Fig. 8. This block, which I call 





the ‘‘centering-block,” has a fine «\.a) hole 
53, which corresponds exactly to the mathe- 
matical axis of rotation of beyel-gear 9, If 
now the photo-engraved copy of the record is 
placed upon flange 10, with pins 12 12 pass- 
ing through corresponding holes in the metal 
plate, a fine pim, say A sewing-needle, ix 
passed through the centering-holes in the 
disk and in block 52, and the clamp-nuts 50 
are tightly serewed down, By this simple 
of the original ree- 
ord is safely and quickly centered in posi- 
tion. The stylus is then adjusted with its 
point in engagement with the ouier end of 
the record-groove, and the weight 26 is al- 
lowed to descend. It will now be clear that 
the stylus will be forced positively to follow 
the nndulations.of fhe record, and that’ the 
diaphragm vibrating under the stylus will 
emit the same sounds which produced the 
original record, which sounds. ean be dis- 
tinctly heard at the ear-piece 34. 

Both the process and the apparatus thus 
far described may be modified in various 
ways without departing from the main fea- 
tures of my invention. So, for instance, I 
can dispense with the centering device and 
can rotate the record upon a stationary axis, 
if the diaphragm with its attached stylus is 
mounted in a manner to make it follow the 
spiral record. An arrangement of this char- 
acter is shown in Fig. 10, The reproducing- 
disk 54 isin this case mounted as hereinbefore 
described, but without regard to the center- 
ingdevice. Thesupport 7’ may be fixed in po- 
sition so that the bevel-gear %, mounted upon 
the same in the manner described with ref- 
erence to Fig. 3, willturn without progressive 
motion. Bevel-gear 9, and with it the repro- 
ducing-disk 54, are rotated by a bevel-gear 
14’ upon a shaft 6’, to which power is applied 
by a weight, as shown, or in any qther suit- 
able manner. The diaphragm-casing 31 is 
secured to a small truck 55 upon rails 56 ar- 
ranged vertically above and parallel with a 
diameter of the_reproducing-disk, and’ at 
such height akore the same that the stylus 
29 will be in engagement with the undulatory 
grooves of even depth which represent the 
record of sounds, 

The listener applies his ear to Lite ear-piece, 
and when tho shaft 6’ is rotated the stylus 
and diaphragm will be forced to vibrate, as 
in the apparatus shown in Fig. 1, but will at 
the same time move with the truck 55 across. 
the face of disk 54. A tolerably godd repro- 
duetion may also be obtained by simply hold- 
ing one end ofa reed hetween the teeth and the 
other pointed end of the same in engaye- 
ment with the record-grooves while the disk 
is rotated. 

The frictional contact of the reproducing- 
stylus with the surface of the ordinary me- 
tallic reeord gives rise to disturbing sounds, 
and with a view of avoiding -the same I 
mount the reproducing-disk 54 (see Fig. 11) 
upon a rigid plate 58, and with a-sheet 57, of 
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felt, soft rubber, blotting-paper, orother non- 

sonoroussnbstanceintervening. Thisdamp- 

ens the extraneous vibrations of the repro- 

ducing-disk an@ renders the sounds einitted 
5 by the diaphragm very clear. 

Additional clearness is obtained by nickel- 
plating the metallic record. which is ordina- 
rily made of copper, since { have found that 
the sound due to the hictional contact of the 

10 stylus with a polished surface of nickel is 
very faint. 

In place of the metallic copy of theoriginal 


record I can use a copy made or sealing-wax, | 


which is made from a metallic or other copy 
1$ having:the record in raised lines. ‘lhe me- 
tallic copy is for this purpose first oiled and 
the molten sealing-wax is then poured over 
it and is,then backed by plaster-of-paris‘or 
other rigid material. The cast is then easily 
removed from the metallic matrix and may 
be used for the reproduction of the recorded 
scunds, which will be quite clear and re- 
markably free of the disturbing sounds due 
to the friction of the stylus, especially when 
the surface is first gently tubbed with plum- 
hago. : 

The metallic copy of the original record is 
in effect an engraved copper plate, and it may 
he used as such for printing upon paper, 
which then yields a copy in raised lines, as 

- is well understood, and from this pape? copy 
the sealing-wax copy or a copy of any other 
similar material may be made. 

I desire to emphasize the fact that my re- 

35 cording and reproducing stylns is a flat elas- 
tic strip, which will yield in one direction, 
but not in the other. For this reason the 

. recording and reproducing surface need not 
be absolutely plane, and the stylus will still 
tetuin contact with the same, while it will be 
positively moved to follow the undulations 
of the record in reproducing. The point of 
the stylus may be made of iridiunt. 

faving now fully deseribed my invention, 

45 What I claim, and desire to seeure by Letters 

Patent, is-— 

1, The method of producing a phonauto- 
gram, which consists in removingan undn- 
latory line of even depth of a deposit of ink 

50 from a traveling plate, by and in accordance 
with sonnd-vibrations; substantially as de- 

seribed. oe nr 

2. The method of producing & phonauto- 
gram, which consists in removing am undu- 
latory line of even depth of a deposit of amor- 
phous ink Trom x traveling support, by and 
in aceordance with sound-vibrations; sub- 
santially as described. 

3. The method rodlucing a transparent 

60 phonautogram, which consists in removing 
an undulatory line of even depth of a deposit 
of ink from a traveling plate of glass, by and 
in accordance with sound-vibrations; sub- 
stantially as described. 

65 + The method of producing a transparent 
phonautogram, which consists in remoying 
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an undulatory line of even depth fro a de- 
posit of amorphous and opaque material from 


a traveling support of glass, by and in ac-- 


cordance with sound -vibrations; substan- 
tially as described. 

5. The method of producing a transparent 
phonautogram, which consists in removing 
an undulatory line of even depth extending 
alonga volute, of a deposit of amorphous and 
opaque inaterial from a rotating disk of glass, 
by and in accordance with sound-vibvations; 
substantially as deseviled. 

6. The method of producing a layer of semi- 
finid ink upon a phonautographic support, 
which consists in first applying a coat of oil, 
or other fat, upon the support, and then sub- 
Ihnating upon the oiled surface a thin layer 
of JAM pDIAOK substantially as described. 

7. The method of producing a phonauto- 
gram, which consists in removing an wndu- 
latory line of non-resisting material from the 
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under surface of a traveling plate, by and in. 


acccrdance with sound-vibrations; substan- 
tially as described. . 

8. In a gramophone, the combination of 2 
sound-receiving sonorous body; with a piv- 
oted stylus controlled by and controlling the 
same, and a support adapted to carry a pho- 
nautogramic recording-surface, or a copy of 
such vecord in solid resisting material, trav- 
eling in the plane of vibration of the point of 
the stylus; substantially as described, 

9. In a gramophone, the combination of a 
sonorous diaphragm and a pivoted stylus; 
with an elastic connection between the dia- 
phragm and styius, and an clastic reaction- 
ary dampening-support for the free arm of 
the stylus; substantially as deseribed. 


10. In agramophone, the combination of a, 


pivoted stylus, with an clastic connection be- 
tween the diaphragm and the stylus; sub- 
stantially as described. 

* 1. Ina gramophone, the combination of a 
vibratory diaphragin and a stylus controtled 
thereby and controlling the same; with arub- 
ber tube ¢lamped to,the diaphragm and cou- 
necting the stylus with the latter, and a piv- 
oted support for the stylus between its free 
end and its connection with the diaphragm;. 
substantially as described. ‘ 

12. Ina gramophone, the combination of « 
vibratory diaphragm and a stylus elastically 
eonnected therewith; with a pivoted enpport 
for the stylus located between the free end of 
the same and its connection with the dia- 
phragm; dampening-washers between the 
stylus and its pivotal support, and a rene- 
tionary dampening-support for the freé.arm 
of the stylus; substantially.as described. 

13. Ina gramophone, the eombinationaf w 
horizontal traveling support for the record- 
surface; with a vibratory diaphragm, and a 
recording-stylus bearing upon the under sur- 
face of the support; substantially as de- 
seribed. 

14. Ina gramophone, the combination ef & 


90 


1c 


°§ 


10 


15 


35 


130 


Raymond R. Wile 
ibrary 








a ‘fr  — cn se 


6 564,586 


metallic record of spoken words or other | apparatus, consisting of a rotatable record- 
sounds; with a backing of non-resonant ma- | support having acentral recess, a block fit- 
| ‘erial; substantially as described. ting the said recess and having a perforation 


~ 
18. In a gramophone, the combination of a| coincident with the mathematical center of 
q § sound-receiving diaphragm, mounted in a| rotation of the record-support, and means for i9 FY 
3 | suitable casing; with a tubular sound-con- | holding the record upon the support, substan- 
; | yeying stem projecting from the casing, and | tially as described. 
; an adjustable’support for the tubular stem;| In testimony whereof I have signed my 
H the connection between the casing and tubu- | name to this spent ncnsion in the presence of i 
1o lar stem being such as to permit of the rota- | two subscribing: wi | 
~ tion of the casing relative to the stem for ad- 
justment, substantially as described and for EMILE BERLINER. i 
_ the purpse set forth. Witnesses: 
16. A device for centering a spirally-ex- Jacos G. Coen, 
15 tending record, of sounds upon a reproducing CHas. W. Hanpy. 
{ 
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To all whom it may concern: 

Be it known that I, THomas B. LAMBERT, 
a citizen of the United States, residing at 
Chicago, Cook county, Illinois, have invented 

5 certain new and useful Improvements in 
Processes for Producing Record - Cylinders 
for Phonographs, of which the following is a 
specification. 

My invention relates to that class of mech- 

to anisms which are styled ‘‘record -cylinders” 
and which are adapted to be used in connec- 
tion with phonographs and similar instra- 
ments—that is, instrnments adapted: to be 
operated for the purpose of vibrating a dia- 

1g phragm and imitating speech and musical 
notes. 

The invention relates particularly toa cyl- 
inder and the material of which it is formed, 
so as to render it of excessive longevity by the 

ao use of material practically infrangible, and, 
further, to the means, methods, or processes 
by which this and duplicate cylinders may 
be produced, all of which will more fully here- 
inafter appear. 

#5 The principal object of my invention is to 
provide a simple, economical, and efficient 
method for constructing infrangible record- 
cylinders. 

A further object of the invention is to pro- 

30 vide a record-cylinder of such material as to 
render it practically infrangible; and the in- 
vention consists in the methods, features, 

i and details of construction 
hereinafter described and claimed. 

45 In the drawings, Figure 1 is a vertical see- 
tional elevation of a bath containing an elec- 
trolytic solntion adapted to electrically form 
a matrix by which a record-cylinder for pho- 
nographs may be produced, showing other 

4° elements attached, as will be more fully here- 
inafter explained; Fig. 2, a plan view of a 
completed matrix, and Fig. 3 a perspective 
view of a completed record-cylinder. 

In the art te which this invention relates it 

45 is well known that it is desirable to produce 
@ record-cylinder of such nature and con- 
struction as will make it practically inde- 
structible, and, further,to provide means and 
methods by which such a cylinder can be 

5° economically and efficiently formed and da- 





plicated in quantities as desired. To these 
features my invention privcipally relates. 

In forming a record-cylinder I first take 
and make an impression upon a wax cylinder 
A (see Fig. 1, in which the wax cylinder is in 55 
the bath) in anordinary phonograph,and then 
remove: this wax cylinder from the phono- 
graph and provide it at one end with a coat- 
ing of carbon B or other electric conducting 
material. I next place this cylinder in an 60 
electrolytic bath, having first surrounded and 
connected it with a metal ring C, which is 
supported on a. metal rod D by means of a 
wire d and connected with the negative pole 
ofadynamok. This eylinder, with its at- 65 
tached mechanism, is then placed, as above 
suggested, in the electrolytic bath, which 
brings it in cirenit with the anode G, of 
copper or other metal, hung by means of a 
metal wire g upon a metal rod H and con- 70 
nected with the other pole of the dynamo. 
The dynamo being started, the copper is elec- 
trically deposited upon the carbon -coated 
wax cylinder, and after it has reached the 
desired thickness forms a copper cylinder, 75 
which is then removed from the bath and dis- 
connected from the dynamo. The wax is 
next shrunk by means of cold application, so 
that the copper cylinder may be removed 
thereftom. These operations form a copper 80 
eylindrical matrix b’, the inner cylindrical’ 
surface of which contains a counterpart of 
the impressions on the wax cylinder. It is 
desirable now to produce the indestructible 
record-cylinders from this copper matrix in 85 
quantities as desired. To accomplish this 
result, the matrix is placed inside of a metal 
ring I, considerably larger in diameter than 
the matrix, and the space between the same 
filled with type-metal I’, which securely locks 90 
its matrix in position and furnishes a firm 
backing for thesame. I next take asoftring 
of cellulose or vulcanized rubber, either ina 
raw or partially-cnred state or previously 
softened with some solution and of sufficient 95 
thickness to receive in perfect form the in- 
dentations of the matrix and at the same time 
furnish a suitable backing or support for the 
phonographic reproduction of the record. 
This relatively-thick ring or tube is then 100 
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placed within the cylindrical opening of the 
matrix and by means of an expansive pres- 
‘sure with heat forced outwardly, completely 
filling the matrix and against the inner sur- 
5 face thereof, thus making a counterpart of 
the same and a record similar to that on the 
original wax cylinder. The ring thus formed, 
having on its outer face a faithfal imprint of 
the matrix, is then allowed to harden, either 
naturally or by artificially curing the sub- 
stance thereof, through which hardening it 
shrinks sufficiently to enable its subsequent 
removal to be made from the matrix without 
injuvy-toeither. As a shrinking or redacing 
medium I have used a solution of hydro- 
chlorous acid and water in which the tube 
and matrix are placed, as above, so that the 
tube can be removed from its engagement 
with the matrix... When it has become dried 
and hardened, it forms acylinder K, as shown 
in perspective view in Fig. 3, preferably of 
cellulose,and which is practically infrangible. 
I prefer to use cellulose for this purpose in 
that it is easier to manyfacture and more 
25 durablein operation, though thesame method 
may be used for forming cylinders of different 

- materials. 

In carrying out my process it isan absolute 
requirement that the blank phonograms or 
tubes must be of a thickness to receive and 
retain ina perfect form the indentations of the 
matrix and at the same time have within it- 
self a sufficient backing or support for the 
reproduction of the record phonographically 
after the formation of the record on its face 
and the removal of the tube from the matrix. 
It is practically impossible to use very thin 
walled tubes or hollow cylinders for my proc- 
ess, because the phonographie reproduction 
of sound from such thin records, supposing 
the tubes to be capable of even temporarily 
maintaining or holding their shape, would 
be weak, distorted, indistinct, and imperfect; 
but ash matter of fact the records themselves 
made of thin material are not capable of re- 
taining their shape and would be impractical 
in actual use. By using a relatively-thick- 
walled tube or hollow cylinder the objections 
which would occur in practice with a very 
thin tube are entirely overcome and the pro- 
duced records are a merchantable article. It 
is to be understood that in applying pressure 
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to the interior of the tube or cylinder for fore. 
ing the same ontwardly and against the faca 
of the matrix such pressure must be simy!. 
taneously exerted over the entire surface of 
the tube or cylinder and in a uniform man. 
ner, so as to simultaneously force the entire 
exterior surface against the interior face of 
the matrix, for if otherwise there would ba 
great danger and liability of a flow of mato- 
rial and a consequent distortion therefrom, 
producing an imperfect record. 

I clain— 

1. The method of producing record-cylin- 
ders for phonographs, which consists in first 
forming a record on a cylinder of waxorother 
relatively-soft material, rendering the surface 
of the wax cylinder electrically conductive 
andelectrolytically depositing metal thereon, 
forming a matrix and then outwardly expand- 
ing under pressure within the matrix, a cyl- 
inder or tube of softened material sufficiently 
thick to maintain its shape during and after 
the act of disengagement from the matrix and 
finally removing the cylinder or tube by di- 
rect longitudinal movement, substantially as 
described. 

2. The method of producing record-cylin- 
ders for phonographs which consists in first 
forming a record on a cylinder of relatively- 
soft material such as wax, then coating such 
cylinder with carbon or other electric con- 
ducting material, and electrolytically depos- 
iting metal thereon forming a matrix, then 
shrinking the soft cylinder to removethe elec- 
trically-formed matrix and backing such ma- 
trix to form a matrix-mold, then outwardly 
expanding under pressure a cylinder or tube 
sufficiently thick to maintain its shape after 
disengagement from the matrix and of sof- 
tened material such as cellulose, within the 
matrix for the pressure to reproduce on the 
outer surface the counterpart of the indenta- 
tions in the matrix, then allowing such cellu- 
lose cylinder or tube to harden within the 
matrix and removing the record cylinder or 
tnbe from the matrix and then drying and 
hardening the record-cylinder, substantially 


as described. 
THOMAS B. LAMBERT. 
Witnesses: 
THomas F. SHERIDAN, 
ALBERT D. PaILpot., 
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To ATL whom it may concern: 

_ Beit known that I, Gronce I, STEY 
citizen of the United States, residing at To- 
ledo, Lucas county, Ohio, have invented acer- 

§ tain new and useful Process of Duplicating 
Phonograms, of which the following is aspeci- 
fication. 

In the reproduction of cylindrical sonnd- 
records for phonographs and analogous ma- 

10 chinesthe results have proved unsatisfactory, 
owing to the sof and frail nature of the ma- 
terial employed. It is found that these ree- 
ords aro casily scratched, defaced, marred, or 
btoken, that they wear ont quickly, and are 

15 not ‘convenient for shipping unless extraor- 
dinary care is taken in packing them. To 
obviate these objections, I duplicate the rec- 
ord npon material that is so hard, tough, and 
flexible that it will take an impression only 

20 under hydrostatic or some other very high 
pressure. It is also found that the duplica- 
tion of these cylinders is slow, laborious, and 
expensive and that their efficiency is dimin- 
ished with each successive reproduction from 

25 the original. These diMiguities and objec- 
tions are (ue to the fact that heretofore no 
successful method has been devised for form- 
ing upon a seamless cylinder of hard tough 
resisting material a perfect cast or impression 

30 from a seamless mold or matrix containing 
tho sound-record, becanse the withdrawal of 
Stich cast or impression from 4 seamless ma- 
trix would break down and destroy the deli- 
eate wave-lines of the sound-revord either in 

35 the matrix or the reproduction, or both. 

My invention relate to and one object is by 
the method or procexs hereinafter described 
to provide a seamiess cylindrical duplicate of 
& cylindrical phonogram or sound-record, 

4° which record may be composed of hard tough 
resisting material, to prepare the same from 
a seamless matrix, and to make these repro- 
ductions in such manner that the matrix may 
be used over and over indefinitely without 

45 apparent deterioration. 

The further object of my invention is to 
Provide phonograms of the character «de- 
Seribed which shal! be effective, cheap, light, 
durable, capable of Leing roughly handled 

5° without breaking or spoiliuz the same, and 
capable of being packed or nested in very 
small compass either hy constrneting the 


















same in slightly-conical form or in cylinders 
of various «liameters. 

To this end the first step in my process 55 
consists in electrically (lepositing upon and 
around the usual cylindrical wax record an 
electrotype matrix or molil, first depositing a 
thin shell of nickel upon the wax and then 
depositing upon this a heavy shell of copper, 60 
the prrpose of the nickel being to give to the 
interior face of the matrix a smooth surface 
that does not easily tarnish, that is harder 
than copper, and that will produce a higher 
polish upon the surface of ihe phonogram or 65 
record that is afterward pressed therein. 
Now from this matrix or mold the substance 
of which the original record is formed is en- 
tirely removed by melting or otherwise. The 
second step in my process is to introduce into 70 
the hollow of tha matrix a thin closely-fitting 
eylinder of any hard tough resisting mate- 
rial having sufficient flexibility to allow it to 
bend withou: breaking. In practice I prefer 
celluloid. Sheet-celluloid may be readily ob- 75 
tained in the markets as thin as one one-hun- 
>hould be formed into 
ry ithout joints orseams 
and of the proper diameter. If the finished 
and perfect cylinder-bianks cannot be readily 80 
obtained, they may be formed out of flat calln- 
loid sheets cut of proper size to makea blank 
cylinder having a lapping joint of, say, one- 
eighth of an inch, inore or less. Thelapping . 
surfaces when moistened with alcohol orether 85 
will soften’ sufficiently to readily aud sirmly 
unite with each other when dry, and these 
edges when dried under pressureare smoothly 
and perfectly welded. «Any unevenness or ex- 
pose edge may be readily dresséd offinalathe go 
toasmooth and even surfaee, leaving theexte- 
rior surface of the eylinder without break or 
seam. Into this thin flexible cylinder is in- 
serted a closely-fitting thin spring-brass eyl- 
inder longitudinally cut or split along one of 95 
its sides. When the edges of this piece are 
brought together, the outer surface issmooth 
and has the contour of the cylinder. When 
one of the edges is pressed inwardly out of 
line, the piece may be collapsed somewhat, so ra 
that it may readily be withdrawn from tho 
cylinder. “The celluluid blank, with its metal 
baeking, is now slipped into the matrix or 
mold, which exactly its the biank when in 
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place. I provide the matrix and its contents 
witha floxible water-tight jacketor covering. 
This may be conveniently accomplished by 
drawing through the hollow of theinnerbrass 
eylindor a piece of soft-rubber tubing consid- 
erably.longer than the matrix and then turn- 
ing the ends of the tube backward upon the 
outside of the matrix, so that the ends of the 
soft-rubber tubes are tured inside out and 
overlap each other. The rubber enyelop thas 
formed may be secured against leak by wind- 
ing with wire the overlapping portions of the 
tube or by clasiping the same with asnitable 
band. Inext subject the matrix and its con- 
tentstohydrostatic pressure. ‘l'oaccomplish 
this, I preferto use a hydraulic “gun,” which 
consists of a chambered piece or pieces of 
suitable metai constructed of necessary 
strength and haying its chamber connected 
witha hydraulic pump of the required power. 
Tho hydraulic gun is also provided with # 
steam-jacket properly connected for heating 
the gun anditscontents. Inthe chamber of 
this gan liquid-pressure is always uniform 
in all directions, and great compression may 
be obtained upon anything that may be con- 
tained therein when the interior of the object 
to be compressed is properly protected from 
access of the liquid employed in the gun. 
‘rhe matrix (or several of them) and its con- 
tents, inclosed in the water-tight flexible en- 
velop, are ced inside the Lydraulic gun, 
which is suitably closed and filled with water 
orother liquid. ‘The contents of the gun are 
now subjected to hydrostatic pressure, which 
acts equally in all directions upon the soft- 
rubber coveriug. Its effect, therefore, is to 
force the rubber against the spring-brags cyl- 
inder and the spring-brass cylinder against 
the celluloid blank, which tn turn iscompelled’ 
to expand slightly, andis thus forced ag 
the interior face of the matrix. There wi 
now be einkcssed or molded or stamped on 
the sarface of the eclluloid the reverse im- 
pression of the matrix itself, thus produciug 
an exact duplicate of the original wax record. 
Althongh the spring-brass backing may be 
omitted, better results are obtained from its 
use. The office of the spring-brass cylinder is 
to firmly apply tho liquid-pressure to the cel- 
luloid blank with a less yielding face than 
would be the case if the pressure wero ap- 
plied directly to the rubberand celluloid. It 
will bo seen that by reason of the liquid-pres- 
sure inthe gun acting equally and uniformly 
in ali directions, and as the external and in- 
ternal pressure on the matrix is the same, the 
matrix is preserved from crushing, breaking, 
or distortion. To further assist the process 
of pressing, as soon asa light pressnre of, say, 
two thousand pounds to the square inch has 
beon applied*steam is allowed to-fill the 
steam-jacket until the gun and its contents 
are well heated. This causes the blank of 
celluloid or the like to become in -conse- 
quence more plastic and yielding than when 
cool, and it will under this condition mold 
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easier when tho heavier p:cssure is later ap- 
plied. As soon as the Liank has become hot, 
further pressure is apptied to the gun by tho 
hydranlic pump. The steam when properly 
manipulated through the jacket will then by 
expansion inerease the pressure within tho 
gun until the registering-dial will indicate 
say, from fifteen thousand to fifty thousand 
pounds pressure per square inch, The for- 
mer figure is generally sufficient for a fair ef- 
fect; but the nearer the latter figure is ap. 
proached the more satisfactory are the re- 
sults. The time necessary for the entire op- 
eration of pressing occupies usually from one 
to two hours,- Whon a proper pressure has 
been exerted for a sufficient time, the steam 
is turned off from the steam-jacket, which 
allows the contents of the gun to cooland con- 
tract somewhat, thus lowering the pressure. 
Now the pressure should be kept up by the 
pump until the gun and its cortents have be- 
come cooled, for in embossing and pressing 
compositions under heat best results are ob- 
tained by allowing the material to become 
cool while yet under full pressure. Instead 
of employing a hydraulic gun in the pressing 
process the matrix may be made very strong 
and provided with means for capping or seal- 
ing its ends hermetically, the whole being 
constructed to withstand a sufficient interior 
pressure without a corresponding exterior 
one. This matrix should de provided with a 
steam-jacket, and inside of the matrix should 
be a rubber bag attached to the hydraulic 
connection, so that when the liquid-pressure 
isapplied moisture will be excluded from the 
interior of the matrix, the cylinder, and the 
cylindrical spring-brass backing. This de- 
vice is, however, the obvious mechanical 
equivalent of the gun or ary other means of 
obtaining interior hydrostatic pressure upon 
the cylinder. As only comparatively-low 
pressures can be employed in the moilifica- 
tion here suggested, the use of the gun above 
described is much to be preferred. When 
sufiiciently cool, the chamber of the gun is 
opened and the matrix and its contents are 
taken out. The wireor band is now removed 
from the outside of the rubber (the rubber 
being stripped off readily, as its adhesion Is 
but slight) and the spring-brass cylinder is 
collapsed and removed, as above indicated. 
‘The inner face of the matrix will be found to 
have a lining of celluloid or the like firmly 
and uniformly embedded upon its face, which 
lining is quite flexible. ow if a stiff blunt 
small steol wire or other suitable instrument 
is carefully inserted between the celluloid 
eylinder and the matrix itself the side of the 
tloxible cylinder can be sprung inwardly, 
tbus reducing the exterior circumference of 
the cylinder, which permits the cylinder to 
be readily detached and withdrawn from its ! 
matrix or mold without injury to either tho 
mold or the phonogram. It will be seen that 
from a seamless matrix or mold bas been cou- 
strncted and embossed or stamped 2 senmless 
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tecord of practically indestructible material, 
having on its surface an exact reverse im- 
pression of the matrix and having such a 
sharp distinct impression as will cause the 
usual needle and diaphragm of a talking-ma- 
chine of the type in question to respond in 
exactly the same manner as do the original 
common wax records when new. The thin 
flexible phonogram, which may, if wished, be 
formed somewhat tapering, is now slip) 
ontoasuitable hollow mandrel or holder-prop- 
orly constructed for the purpose, and, if de- 
sired, may be securely fastened there by some 
adhesive substance, though preferably I em- 
ploy.a rigid hollow mandrel with a slightly- 
tapering exterior surface npon which the rec- 
‘ord may be crowded tightly, said mandrel 
having an interior face, also slightly taper- 
ing, but with a suitablediameter and taper to 
fit snugly over the usual mandrels with which 
the various types of talking-machines-are 
usually supplied. The thin flexible record is 
now ready for use. 

In the accompanying drawings, made part 
hereof, Figure 1 is an elevation of a matrix 
or mold, a blank and its backing of spring- 
brass, and a rubber tube in the course of be- 
ing assemble to recéive hydrostatic pres- 
sure; ‘and Fig. 2 is a central sectional eleva- 
tion of the same assembled ready for hydro- 
static pressure: 

In the drawings, a is the matrix or mold; 
b, the blank cylinder; c, the inner spring eyl- 
inder or backing, and d the elastic tube to 
form the water-tight jacket. i 

In Fig. 2,e represents the wire or band 
with which the backwardly-turned overlap- 
ping ends of the tube d are bound and com- 
pressed to make a water-tight joint. 

Ifaving described my invention, what I 
lata, and desire to secure by Letters Patent, 

is— 

1. The improvement in the process of form- 
ing a duplicate cylindrical phonogram of plas- 
tic material from an electrotype-matrix, which 
consists in introducing into the plastic eylin- 
der an expansible backing of solid material. 

2. The improvement in the process of form- 
ing aduplicate cylindrical phonogram of plas- 
tic material from an electrotype-matrix, which 
consists in introducing into tle plastic cylin- 
der an expansible backing of solid material, 








then excluding moisture from the matrix and 
its contents, and then subjecting the backing 
of solid material to internal hydrostatic pres- 
sure. 

3. The method or process of duplicating ey- 
lindrical phonograms which consists in form- 
ing a seamless eléctrotype matrix or mold 
from the phonogram to be duplicated; then 
introducing into said matrix a flexible blank 
eylinder of hard, tough material havinga solid 
backing separable therefrom, then excluding 
moisture from the face of the matrix,the blank 
and its backing, and then applying hydro- 
static pressure to the interior of the blank 
and its backing, substantially as described. 

4. The method or process of duplicating cy- 
lindrical phonograms which consists in form- 
ing a seamless electrotype matrix or mold 
from the phonogram to be duplicated, then 
introducing into said matrix a hollow, blank 
cylinder having a separable solid backing, 
and then applying hydrostatic pressure to the 
interior of said backing, substantially as de- 
scribed. A 

5. The method or process of duplicating ey- 
lindrical phonograms which consists in form- 
ing an electrotype scamless matrix from the 
phonogram to be duplicated, then introdue- 
ing into said matrix a blank of hard tough 
flexible substance having a separable solid 
backing, then applying hydrostatic preeeare 
to the interior of the blank and its king, 
and then separating the matrix, the phono- 
gram thus produced, and its backing, sub- 
stantially as described. 

6. The method or process of duplicating cy- 
lindrical phonograms which consists first, in 
forming an electrotype seamless matrix or 
mold from the phonogram to be duplicated; 
second, introducing into said matrix a thin 
flexible blank cylinder having a suitable 
backing of ate material; third, excluding 
moisture from the face of the matrix and the 
blank; fourth, applying hydrostatic pressure 
to the interior of the blank and its backing, 
and fifth, separating the matrix, the phono- 
gram thus formed, and its backing, substan- 
tially as described. 

GEORGE II. STEVENS. 

In presence of— 

Joun R. Bowtanp, 
L. E. Brown, 


yo 


15 


9° 


95 





/ 
Raymond Rt Wile} 


Reseqgaybibrary | 







No. 650,739. 
P. 
ie. WokeuTT: atented May 29, 1900. 
METHOD OF DUPLICATING PHONOGRAPH RECORDS, 
(Wo Model.) pa 
























oe ee 2. 
Yi 
MEN YA 

Mi N NA 

VIN VIN 

Vi NN WN 

MINN EAN 
NNN FA 

Nal Skis tN 
LAAN 
Vi Noy 
LAW 











Bes 


Sy. 

= f 

Se 
Z 
LLL: 







v: 
"oe on a plenty @.Wotcott, 


HENRY 
i 


s 
Origisal 


To all + 
Beith 
COTT, A « 
at Fish! 
5 Dutchess 
» ed acer! 
of Manu 
or Pho: 
of the ¢ 
1o ing isa 
the inv 
735,009 
‘This, 
15 methed 
ophone | 
ve of ' 
suppor 
u 
20 the sur’ 
of plas* 


25 into ir 
we ne 
ing az 
Tie 
suppo: 
go fuctio 
ate 
jastiy 
Ponde 
hent,o 

35 inder: 
conta: 
the ne 
the pi 
Int 

+40 trated 
rying 
apps 
mal & 
lw 

45 conn’ 
: altho 


aymond R. Wile 


arch Library 


1900, 


eet 


UNITED STATES 


OG 


PATENT OFFICE. 


HENRY GOCODRICI! WOLCOTT, OF FISHKILL-ON-TIIE-HUDSON, NEW YORK. 


METHOD OF DUPLICATING PHONOGRAPH-RECORDS. 





* SPECIFICATION torming part of Letters Patent No. 650,739, dated May 29, 1900. 


Original application Bled July 25, 1899, Serial 








,780. 


Lo all whom it may concern: 

Be it known that I, HENRY GOODRICH WoOL- 
cort, a citizen of tle United States, residing 
af Fishkill-on-the-Iludson, in the county of 

5 Dutchess and State of New York, haveinvent- 
+ ed acertain new and nseful Improved Method 
of Manufacturing Phonograni or Gramophone 
or Phonegraph Duplicates from a Negative 
of the Original Record, of which the follow- 
10 ‘ing is a specification, which.is a division of 
the invention contained in my application for 
Letters Patent filed July 25, 1899, Serial No. 
725,060. E 
This invention relates to an improved. 
15 methed of manufacturing phonogram orgram- 
ophone or phonograph duplicates from a nega- 
tive of the original record; and it consists in 
supporting within a negative. bearing a cameo 
reproduction of the sound-waves taken from 
20 tha surface of the original record a cylinder | 
of plastic material or material capable of be- 
ing rendered plastic by the application of a 
gentle heat and expanding or forcing the 
lastic cylinder circumferentially outward 
a5 into intimate contact with the cameo face of 
the negative by the action of a fluid expand- 
ing agency within the plastic cylinder, 

The invention also consists in exteriorly 
supporting a negative bearing-a cameo repro- 

30 duction of tho sound-waves taken from the 
sarface of tho original record, a cylinder of 
plastic matorial or material capable of being 
rendered plastic by the application of agentle 
heat,and expanding or forcing the plastic cyl- 

35 indercireumferentially outward intointimate 
contact with the camco face of the negative by 
the action of a fluidexpanding agency within 
the plastie cylinder. 

In the accompanying drawing I liave illus- 





+40 trated one form of apparatus suitable for car- 


rying my invention into elect, in which said 
apparatus is illustrated in contral longitdi- 
nal section. 

I will describe my ssid improved method in 
45 connection with said illustrated apparatus, 
although I dosiro {t distinetly understood that 
I do not confine my invention to such appa- 
ratus, as the same is not herein claimed. and 
various other means suitable for pe: forming 

go my improved method may be eiployed, 
in carrying out my invention I take a hol- 
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low cylindrical negative, which bears omits 
interiorsurface areproductionin camco of the 
sonnd-waves impressed or cut into'the sur- 
face of the original record and support it ex- 
teriorly, as in ‘a housing ¢, and either before 
or after said negative is introduced into the 
external cylinder-support c I place within 
said negative a cylinder or tube a, of plastic 
material or material capable of becoming plas- 60 
tic by the application of a gentle heat and 
which is preferably of yuleanite, celuloid, or 
the like, and within the plastic -material is 
introduced a hollow piston e; having an elon- 
gated annularorcircumferential recess which 65 
in longitudinal extent is coequal or greater 
than the surface of the negative on which the 
cameo reproduction of sound-waves is formed 
and which recess is covered with a ‘fiexible 
bag d, such as rubber, whereby an annular 70 
chamber /isformed. ‘The piston is provided 
centrally with a longitudinal bore or passage 

f and lateral ports g, discharging inte the an. 
nular chamber h. I conduct into said annu- 
lar chamber through said bore and latersl 75 
ports a fluid expanding medium, preferably 
compressed air or liquid, which acts to foree 
the bag d and plastic cylinder a evenly out- 
ward.in all directions, pressing the latter 
evenly arid gently into intimate contact with 80 
the cameo-worked face of the negative and 
forming in the external surface of said cylin- 
der an exact and true intaglio reprodaction 

of the camoo representations of the sourd- 
waves sed by the negative, and. ihusro- 85 
producing a true facsimile or exact duplicate 

of the original record, 

The plastic cylinder A is preferably a little 
smaller in diameter than tlre internal diame- 
ter of the negative, and-said cylinder on the 90 
reduction of the internal expanding pressure 
can be readily removed from the negative, 
owing to its yielding capacity and to the dia- 
metrigal difference existing between the cyl- 
inder and the negativs. 95 

Te order to secure the production of a du- 
plicate record with merely a moderate inter- 
nal pressure in the chambor /i, either then 
tive or the plastie cylinder, or both, may 
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working position, #0 tliat the plastic cylinder, 
and especially its outer surface, will be eapa- 
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ble of moro readily takiig an impression from | duction of the original sound-wave record, 


the negative. 

The step of externally supporting the neg- 
ativé, which is preferably an electro, is im- 
5 portant to prevent any possible distortion of 
the negative and to hold the same firmly while 
the plastic cylinder to receive the intaglio 
impression is being forced into intimate con- 
tact therewith, and the action of the finid 
to expanding medium operates within the plas- 
tic-cylinder surface to force the sane outward 
equally and gently in all directions into inti-- 
mate contact with the interior worked surface 
of the negative, resulting in the production 
of a duplicate record which is,a perfect fac- 
simile of the original record. As many du- 
plicates as may be desired may be manufac- 

tured in this way. : 

In the following clauses of the claim I use the 
20 term ‘‘plastic cylinder” as voniprehending a 
cylinder of plastic matcrial or material which 
may be rendered plastic by the application 
of heat, and said claims are drawn to compre- 
hend the introduction of the plastic cylinder 
into the negative dither before or after the 
latter has been arranged in its external sup- 


port, ae ; 
Having thus described my invention, what 
T elaim is 
301. Theimproved method of manufacturing 
“  phonogram, gramophone or graphophone du- 
plicates which consists in arranging a plastic 
cylinder in a negative having a eameo repro- 








and introducing a fluid expanding agent 3; 
within said cylinder to foree the latter into 
intimate contact with the interior cameo-sur- 
face of the negative. 

2, The improved method of manufacturing 
phonogram, gramophore or graphophone du- 
plicates, which consists in supporting a neg- 
ative haying a cameo reproduction of the 
original sound-wave record, arranging a plas- 
tic cylinder therein, and expanding said plas- 
tie cylinder into intimate contact with the 
interior cameo-surface of the negative by a 
fluid expanding agent operating within said 
cylinder. , 

3. The improved method of manufacturing 
phonogram, gramophone or graphophone du- 50 
plicates, which consists in exteriorly sup- 
porting a negative of the original record, in? 
troducing a plastic cylinder into sald nega- 
tive, and expanding said plastic cylinder into 
intimate contact with the interior surface of 55 
the uegative by a fluid expanding medium 
acting within the cylinder, substantially as 
described. 3 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit- 60 
nesses. 


HENRY GOODRICIL WOLCOTT. 


Witnesses: 
II. D. JAMESON, 
T. L. Ranp. 
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DUPLICATE SOUND-RECORD AND PROCESS OF FORMING SAME. 


SPECIFICATION forming nart of Letters Patent No. 666,493, dated January 22,1901. 
Application filed March 8,199. Serial No, 708,183, (No model.) 


To all. whom. it may concern: 
Re it known that I, FRANK L. Capps, aciti- 
zon of the United States, residing at Newark, 


in the county of Essex and Stata of New Jer-. 


5 sey, have invented certain new and useful 
Improvements in Processes of Forming Du- 
plicate Sound-Records, of which the following 
is a specification. 
The object of my invention is to economic- 
ally prodace and duplicate sound-records. 
There ave two methods of duplicating 
sound-records now commonly employed. The 
first. of these methods is the mechanical 
method, carried out by asuitable duplicating- 
mechine provided with reproducing and re- 
cording styli, which respectively follow the 
-groove of a rotating master-record and 
cut a duplication of the record in a corre- 
spondingly supported and operated blank. 
to This mechanicai method produces a satisfac- 
tory duplici.te; butasingle master-record can 
be used only a limited number of times, mak- 
ing the cost of the duplicates proportionately 
large. The other method which is commonly 
practiced consists in electroplating a master- 
record, then by suitable means removing the 
master-record from-the slectroplate, which 
forms a cylindrical matrix, bucking up the 
matrix and supporting it in a hot-water or 
steam warming-jacket, then putting a blank 
of the proper size within the cylindrical ma- 
trix, supporting it therein until it becomes 
slightly softened by the heat of the surronnd- 
ing jacket, and then applying a mandrel! or 
35, former to the softened blank and forcing it 
into intimate contact with the matrix-serface 
of the electroplate, and finally removing the 
electroplate-matrix with attached blank and 


S 


15 


cooling in a fefrigerator to cause the blank to: 


contract so that it may be removed from the 
matrix. This process also produces satisfac- 
tory results, but isa longand tedious process, 
requiring skilled labor, and although less 
expensive than the mechanical method this 
electroplating method is not altogether satis- 
factory. z 

My present. invention is distinguishable 
from the above-described procasses aud, the 
matrices and blanks produced thereby in that 
50 my process is a‘* wet” process or ‘‘dipping” 


45 


matrices and records are formed in or upon 
films resulting from the evaporation of a so- 
lution of a suitable material. 

Broadly considered, my improved: progess 
consists in first forming aduplicating-matrix 
by dipping a master-record ina solution of a 
suitable material or flowing the solution upon 
the master-record or otherwise bringing the 


-solntion (in a fluid or semifiuid state) into in- 


timate contact with the record, then remov- 
ing the master-record from the matrix, and 
finally impressing a suitable material into the 
matrix or electroplating the filim-matrix or 
dipping the matrix intoa solution of a desired 
material or otherwise bringing the solution 
(in a fluid or semifluid state) into intimate 
contact with the matrix for the purpose of 
forming record. The record so producod is 
detached from the matrix and may be mount- 
ed upon a suitable backing, if necessary, for 
strength. The dtiplicating-matrix may be 
used over and over again an unlimited num- 
ber of times,’as there is practically no wear 
upon it in making the records. 
Morespecifically, my improved process con- 
sists, preferably, in forming a duplicate rec- 
ord by dipping the master-record in or other- 
wise coating it with a fluid solution of some 
suitable material, such as gelatin, then allow- 
ing the coated record to cool and dry, the 
gelatin or other suitable material forming a 
tough and elastic film-matrix upon the master- 
record, then breaking or otherwise removing 
the master-record from the matrix formed by 
the film of hardened gelatin or other material, 
then dipping the gelatin matrix into the fluid 
solution of asnitable material, suck as celln- 
lcid, (or applying to. the matrix a backing- 
sheet of celluloid paper orcther material coat- 
ed with celluloid sotution or other impressi- 
ble materiai,) then allowing the same todry, 
and finally soparating the celluloid-filma ,ec- 
ord from the gelatin matrix and applying a 
suitable strengthing backing to it. 
» If desired, the celluloid cuplicate may be 
employed as a master-record, from which da- 
plicates are ent upon the ordinary blanks of 
commerce in the usual way with a mechan- 
ical duplicating-machine. 328 
When the commercial water solution of 


process of producing sound-records and my | gelatin iserployed inthe formation of the ma- 


100 
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trix from the master-record, it is necessary in | ner surface. The film-matrix 2, formed y, 
making the duplicate record therefrom toem- | just described, is then taken and dipped j, 

ploy a-material which will not affect the gela- | solution of suitable material, such as ¢q!,,. 
tin—such, for instance,asan alcohol and ether | loid, it being dipped a sufficient number , + 


§ solution of celluloid or an easily-fusible com- | times to produce a film-record 3 of the 


position of wax and rosin. If the gelatin is 
rendered waterproof by the addition of bichro- 
mate of potash and exposure to the sun, many 
, More materials—such as water-glass, plaster- 

16 of-paris, starch, and other material having 
waterin their composition—become available 
for use in forming the duplicate records and 
the seope of the invention thereby greatly en- 
larged. 

a5 My invention consists, farther, of the im- 
proved film-matrix and the improved film- 
record formed from solutions of suitable ma- 
terials,as hereinafter more particularly point- 
ed out. 

20» My invention consists of further fertiires 
of improvement ancillary to the above-men- 
tioned main features, and in order that my 
invention may be fully understood I will first 
describe the same with reference to the ac- 

25 companying drawings and afterward point 
ont the novelty with more particularity in the 
annexed claims. 

In said drawings, Figure 1 isa longitudinal 
sectional view of a cylindrical master-record 
3° formed in the usual way upon a sonnd-record- 
ing machine, Fig. 2 is a similar view show- 
ing the master-record with its attached gela- 
tin-film matrix formed by dipping the:master- 
record ina fluid gelatin. Fig. 3 is a detail 

35 sectional view of the gelatin-film matrix de- 
tached from the master-record by breaking 
or otherwise removing the master - record. 
Fig. 4 is a similar view representing the gela- 
tin-film matrix with the attached celluloid- 

40 film record formed by dipping the matrix in 
a solution of celluloid or otherwise forming 
the celluloid or other material therein. Pig. 
5isa detail view of a separated colluloid-film 
record. Fig. 6 isa similar view representing 


; : riba aire i) a 
thickness. ‘This coated matrix is then al 


lowed to dry, and the celluloid-film recor 4 
will be readily detachable from the matrix . 
In making the solution of celluloid for nro, 
ducing the film-record I may add a proper 
quantity of a suitable materinl to cause the 
solution to contract in drying, so as to cause 
the film to be separated from the matrix and 4, 
facilitate its removal. 

Tn place of dipping the film-matrixinasoline 
tion of celluloid I may take a sheet of cel!n- 
loid and coat its surface with a celluloid soln. 
tion ard impress the surfacé coated with the «) 
semifluid material against the matrix-face of 
the film-matrix, the jointed ends of the celln- 
loid sheet being cemented by the celluloid 
solution and the ridge or uneven portion of 
the joint pressed out against the matrix. ‘The ¢& 
matrix, with celluloid impressed upon, it is 
then allowed to dry, aud the evaporation or 
drying out of the alcohol and ether of the 
celluloid solution forms a vacnum between 
the celluloid sheet and matrix and causes o¢ 
the celluloid to closely adhere to the matrix 
and faithfully reproduce the record thereof. 
When the celluloid and its film-coated sur- 
face have become perfectly dry, so asto form 
practically an integral cylindrical record with- to 
in the matrix-cylinder, I separate the cellu. 
loid record from the matrix by bending the 
celluloid record inwardly away from the ma- 
trix at different points and then partially col- 
lapsing the record to allow it tobe withdrawn t<+ 
from the matrix. This bending and collaps- 

ing of the celluloid record within the inatrix 
does not injurethe record,because of itselastiv 
nature. 

In place of the use of celluloid for the rec. + 
ord I may employ a mixture of beeswax and 





45 the film-record having a suitable backing fit- 


rosin. The ordinary record of commerce is 


ted within it, the backing being shown as| made up of stearic acid, aluminium ora snit- 
made of a suitable material molded into the | able salt of alumininm, and caustic potash 


film-recoi 
The ori; 





nal or master record 1, formed in 


is molded into the desired shape. 


fused together into an intimate mass, which 11° 
This ma- 


§0 the usual way upon « sound-recording ma- | terial has a very high melting-point and could 
chine, is dipped in a solution of gelatin to| not be molded ina matrix of gelatin formed 
form agelatin-film matrix 2 upon its record- | according to my process, as the heat of the 


surface.”: The record may be. dipped a suf- 


material in a fluid state would melt the rec: 17° 
ficient number of times to form a film of the | ord upon the gelatin matrix. 


T have discov- 


55 desired thickness, the coating being allowed | ered that a mixtare of rosin and beeswax can 
to cool and partly evaporate and dry between | be kept in fluid state at a very low tempera 


the dip; 
tached i 


ings. ‘The master-record, with at- | tare—lower, infact, than the beeswax alone— as 
lin-inatrix 2, isthen put aside to dry | and as the rosin tempers:the wax and removes 1° 


for about twelve hours, when the film of gel- | its objectionable viscous quality ] am able to 


60 atin will assume a hard- horny aspect. 


The | form a very satisfactory record of this mate- 


film-coated master-record is then taken in the | rial. The mixture of rosin-and beeswax i" 


hand and with a steel bar or other suitable in- | about equa’ 


| proportions is flowed into the gel- 


strument is given twoor three sharp blows to | atin-film matrix or the matrix is dipped into 13? 
crack the master-record ‘withiu the film-ma- | the finid inixture and the mixture forms npor 

65 trix, when the pieces of the master-record-will | the matrix, as in the use of the semifiuid so 
readily fall out, leaving a film-matrix with a] lution of celluloid. The beeswax-and-rosin 


perfect clear-cut negative record upon its in- 


récord is allowed to dry and harden, and i 





| 
| 


RaymongR. Wile 


ary 
film 
I 

oa 

5 abl 
fini 
trix 





‘“ 
= | 
666,493 3 
‘Is 2 formed ng 
onan eee te “a rying it contracts and separates from the ing a solntion of a snitable,material into con- 
sient number n> film-iatrix and can readily he removed. tact with the matrix (or record) surface? are 
of If desired, a suitable paper backing may he | intended to cover the use of r suiiabie mate- 





3 of the proper 


tree is then al, coated with a film of collnloid or other suit- | rial-in any impressible state, whcther Ruid or 70 


5 able record-forming solution and the semi- | semifluid and whether the material is applied 


Eat pan 3 | fiuid film-surface impressed against the ma- direct to the matrix or record or is first ap- 
Nuloid for re | trix to form the phonographic record. The | plied to a backing or body material and af- 
adda pee paper backing may. be in any preferred shape | terwaré brought into contact with the matrix 
hi to cause Hs to suit the machine for which the record is | or record. 18 
» 80 aS to en £ 1) prepared. Having thus described my invention, what 
vie sophie se Any other materiai suitable for the body | I claim as new therein, and desire to secure by 
And By of the record may be covered with the im- | Letters Patent, is— 


pressible fluid or semifiuid material and a 1. The herein-described process of produc- 
record tmpressed upon it, as above descrided, | ing sound-records, which consists in forming 80 
celluloid soly 4g without departing from the spirit of my in- | a matrix of the desired record, then coating 
onted with the s veution. the matrix with a solution of a suitable ma- 
matrix-face of $ One disadvantage in the use of the ordinary | terial toform thereon a film-record,and finally 
is_f the cellu. commercial solution of gelatin in forming the | separating the film-record from the matrix, 
+ the celluloid matrices is that the gelatin is soluble in wa- | as set forth. 85 
ven portion of 20 ter, and therefore materials having water in 2. The herein-described process of produc- 
2MAtrixX. The os their composition cannot be employed wo form | ing sound-records, which consists in forming 
ed upon, it is * the records. To avoid this objection, I pro- | a matrix of the desired record, then dipping 
‘vaporation or pose to render the gelatin solution waterproof | the matrix in a solntion of a suitable mate- 
d other of the by mixing with the solution a suitable quan- | rial, then allowing the coated matrix to dry 90 
nom between 25 tity of bichromate of potash and then sxpos- | to form upon the matrix a film-record, and 
Xind causes 95 ing the mixture to thesun. Asis well known, | finally separating the film-record from the 


oatrixin asolie 
sheet of celln- 





to the matrix this will produce a waterproof gelatin solu- | matrix, substantially as set forth. . 

ecord thereof. tion. With the matrix formed of this water | 3. The herein-described process of forming 

m-coated sur- roof gelatin it is possible to use many ma- | matrices of sound-records, which consists in 95 

580 asto form | 30 terials, such as silicate of soda, plaster-of- | coating a master-record with a solution ofa 

alrecord with- 1co paris, starch, and other-materials which con- | suitable material and allowing it todry there- 

‘ate. the cellu- tain water. ‘The waterproofing of the gela- | on to form upon the master-record a tilm- 

y Lending the tin greatiy broadens the scope of my inven- | matrix, and then removing the master-record, 

from the ma- tion, as many materials become available for | 2s set forth. 100 

| partially col- 35 making the records which could not other-| 4. The herein-described process of forming 

be withdrawn 105 wise be used. matrices of sound-records, which consists in 

y and collaps- The record formed as above describad may | Gipping a master-record in a solution of a 

in the inatrix j or may not be of sufficient strength in itself | suitable material, allowing the coated master- 

ie of itselastic to withstand the wear and tear to which a rec- | record to dry, and finaliy removing the mas- 195 
40 ord is subjected. If the record isa mere film, | ter-record from the filu-matrix, substantially 

d fdr the rec- i310 as when made of celluloid solution, it is nec- | as set forth. 

beeswax and esspry to strengthen it by providing it with 5. The herein-described process of dapli- 

commerce is a suitable backing. This backing may be a | cating sound-records which consists in coat- 

um ora snit- properiy-shaped paper form or it may be plas- | ing a master-record with a solution of a suit- 110 

‘ustic potash 45 ter-of-paris or other material 4, molded into | able material and allowing it to dry to form 

mass, which 115 the flm-record around # suitable mandrel or | upon the master-record a film-matrix, then 

®. This ma- former. In Fig. 6 I have shown the film-rec- | removing the master-record from the film- 

ntwnd could ord upon # backing 4 of molded material, | matrix, and finally forming a suitable mate- 

latin formed such as plaster-of-paris. rial in the film-matrix and removing the ma- 115 

heat of the 50 = It will of course be understood that I do not | trix from the duplicate record thereby pro- 

nelt the rec- 120 limit mysolf to any particular shape of rec- | duced, substantially as set forth. 

have discov- ord, my invention being equally applicable 6. The herein-deseribed process of duplicat- 

beeswax can ‘for making a cylindrical or a flat reeord. ing sound-records, which consists in dipping 

ow tempera- In using the term “dipping” I mean to | or flowing asuitable coating material upon a 120 

wa_alone— §5 cover flowirg the fluid coatiug material upon j master-record, allowing the same to dry and 

ind removes 125 the matrix or record surface, immersing the | harden upon the reeord, then removing the 

I am able to Inatrix or master-record in the coating mate- | master-record from the matrix thuz formed, 

f this mate- rial, or otherwise covering the matrix or rec- | and finally forming a duplicate record in or 


beeswax in ord surface with the impressible fluid orsemi- | upon the matrix, substantially as set forth. 125 
into the gel- 60 fluid material. 7. The herein-described process of duplicat- 
dipped into 130 As above stated, the record may be made | ing sound-records, which consists in dipping 
forms npon | from the film-matrix by electroplating in the | a master-record in a solution-of a suitable 
amiffuid so- j usual well-known wey without departing | material, thereby forming a film-matrix apon 
x-and-rosin | from the spirit of my invention. the master-rscord, next removing the master- 130 
len, and in | 65 I would have it understood that thoxe | record from the film-watrix, then dipping the 


Olaimeemployingsuch expressions as “*bring- | film-matrix in a solution of suitable material 
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to form a film-recdrd thereon, then separat- 
ing the film-record from the matrix; substan- 
tially as set forth. 

8. The herein-described process of.duplicat- 
ing sound-records, which consists in dipping 
a planter:record in a solution of gelatin and 
allowing it to dry, thereby forming a film- 
matrix upon the master-record, next break- 


. ing or otherwise removing the master-record 


15 


20 


from the film-matrix, then dipping the film- 
matrix in asolution of celluloid and allowing 
it todry, forming a film-record upon the ma- 
trix, then separating the film-record of -cel- 
luloid from the matrix, substantially as set 
forth. 

9. The herein-described process of duplieat- 
ing sonnd-records, which consists in dipping 
a master-record in a solution of gelatin and 
allowing it to dry, thereby forming a film-ma- 
trix upon the master-record, next breaking 
or otherwise removing the master-record from 
the film-matrix, then dipping the filn-matrix 
in n solution of celluloid and allowing it to 
dry, forming a film-record upon the matrix, 





then removing the film-record of cel},;) 
from the matrix, and finally mountin, 
upon a suitable backing, substantially as «,, 
forth. 

10. The herein-described process of ¢});.) 
cating sound-records which consists in ;!.- 
ping a master-record ina waterproof sols. . 
of gelatin, then removing the master- 
from the film-matrix formed upov the 
and finally forming a duplicate record 
waterproof gelatin matrix and removiny 
record thus formed from the matrix, su), 
stantially as set forth. 

11. As anarticle of manufacture, a sony! 
record consisting of irregularities correspon, 
ing to sound-waves, the same being molidut 
upon a horny surface formed by the evapors 
tion of a solution upon asuitable matrix-siy 
face, substantially as described. 


FRANK L. CApPs. 








Witnesses: 
A. B. C. SALMON, 
N. CARTRR. 
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To all whom it may concern: 

Be it known that I, Tomas A, EDISON, a 
citizen of the United States, residing at Llew- 
ellyn Park, in the county of Essox and State 

5 of New Jersey, have invented certain new 
and useful Improvements in Apparatus for 
Dugiicating Phonograph-Records, (Case No. 
1,037,) of which the following isa description. 

In my companion application filed on even 

10 date herewith (Edison, No. 1,036) I describe 
an improved process for duplicating phono- 
graph-records, and particularly for the dupli- 
eating of cylindrical phonographic records, 
consisting in forming a mold carrying on its 

15 bore the record in negative, in introducing 
within the mold arouad acore a molten ma- 
terial the.surface of which becomes chilled 
by contact with the mold, in then permitting 
the duplicate so formed to contract, in then 
20 removing the contracted duplicate and the 
core from the mold by a direct longitudinal 
movement, in then separating the core from 
the duplicate before the latter has contracted 
sufficiently to prevent such separation, and 
in finally dressiug the ends of the duplicate 
and in reaming out its interior. 

My present application reiates to an im- 
proved apparatus for the convenient, eco- 
nomical, and effective carrying outof this pro- 
30 cess; and my object isto provide an apparatus 

wherein a process of daplicating phonograph- 
records from # continuous mold can be effect- 
ively followed. 

In order that my invention may be better 

35 understood, attention is directed to the ac- 
companying drawings, forming a part of this 
specification, and in which— 

Figure 1 is a sectional view of a suitable 
spparsens for the purpose, illustrating the 

40 plunger aud piston in their lowermost posi- 
tions; and Fig. 2, asimilar view showing the 
same parts in their elevated positions. 

Tn both the above views corresponding parts 
are represented by the same numerals of ref- 

45 erence. 

The spicata illustrated in the figures is 
designed for the duplicating of cylindrical 
phonographic records, and it will be so de- 
scribed; but the applicability of my improved 

5° apparatus for the duplication of other varie- 
ties of records will be apparent to those skilled 
in the art, 


oO 





In the drawings, 1 represents a suitable jar 
or tank of the proper dimensions and made 
of any desired material. Within the jar or 55 
tank 1 I place the material of which the du- 
plicate records are to be formed and which 
may be maintained in a molten condition by 
the application of heat in any way—as, for ex- 
ample, by a gas-tube 2, supplying a number of 60 
jets,asshown. The proper level of the molten 
material is indicated, and this levelshould be 
approximately maintained by the addition of 
fresh material from time to time within the 
tank,as the liquid material may be withdrawn 65 
during the oper: n, The material in the 
tank 1 and of which the duplicate records 
are tobeformed may be of any suitable char- 
acter; but, preferably, it is a metallic soap 
or a combination of several soaps to which 70 
has been added a material not affected by 
water, such as ceresin, whereby the result- 
ing duplicates will be protected from the 
effects of atmospheric moisture. Mounted 
within the tank and secured to its bottom 75 
is an open-ended cylinder 3, in which works 
apiston 4. A tapered core 5 is connected to 





| or formed integrally with the piston 4, and 


said core is preferably hollow, so as to pre- 
seft a thin wall to the material, hereby the 80 
core will very quickly reach the temperature 

of the molten material when it is immersed 
therein. A number of openings 6 are formed 

in the cylinder 3, near the bottom thereof, be- 
low which openings the piston 4 passes in 85 
reaching its downward position, as shown in 
Fig. 1, whereby the liquid material may flow 
through said openings into the cylindér above 
the piston. Connected to the core 5isa plun- 
ger 7, having an operating-handle 8. The 90 
connection between the core and plunger is 
such as will permit a separation of these 
parts, ordinary serew-threads being shown. 

9 represents a mold which rests within a 
shonlder 10, formed at the top of the cylinder, 95 
and which mold carries on its bore the rep- 
resentation in negative or relief of a phono- 
graph-record which it is desired to duplicate. 
This mold is preferably obtained by the proc- 
ess described in my application for Letters too 
Patent filed March 5, 1898, Serial No. 672,650, 

by first depositing upon the original record a 
suitable metal in the form of an infinitesi- 
mally thin film by a process of vacuous de- 
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posit, by then electroplating or otherwise se- ! alinost instantaneous chilling of the sarfavw 
curing upon the film so obtained a sufficiently | of the molten material therein. In order tof, 
thick layer of the same or different metal, and | cilitate this surface-chilling of the liquid i,,) 








by then properly backing up the metal so | ten material entering the wold, the latter tay « which » 

§ deposited or otherwise applied to the vacn- | be actually cooled by artificial means below at j from t! 

i ous film either before or after the separation | mospherie temperature—as, for instance, by i chine + 
| of the original record from the inclosing coat- | the circuiation of cold water through a water. | tobe 
ing of metal either by contracting the record | jacket surrounding the mold or by a blast uf | 5 coefMici 

or by melting it out or in any other suitable | cold air equably directed to all portions of - and wi 

! to way. The advantage of making a matrix or| the mold. The chilling of the surface of the the ia: 
mold by first depositing upon an original | molten material in the mold results in tho anders 
phonograph-record «a metal by a process of | setting of the positive impression thus se. moved 


19 of the: 
from a 
may be 
the op 
with. 

15 _ Havi 
Telaim 


ij vacuous deposit is that an absolutely accu- | cured from the negative record. The chilling 
1 rate copy in negative of such record will be! of the molten material in the mold progresses 
15 produced, irrespective of the finenessthereof. | toward the center and any contraction in 

he mold 9 is preferably made of suiticient | bulk will be componsated by tho surplus ma- 

Tass or thickness as to effectively chill the | terial within the cap 11. As soon us the 

molten material when the latter is introduced | material within the mold has been chilled, 

| therein, as I shall explain. Carried by the | throughout the entire thickness thereof, the 
20 upper part of the mold isan inclosing cap 11, | material, with the piston, core, cap, and Patent. 

which may be secure. onto the mold and | plunger, is removed from the eylinder, and 1. A 

which forms a bearing for the plunger 7. the material is allowed to cool by exposare | graph-- 
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In making duplicate records with my im- | to « cold atmosphere or by an air-blast until 20 mold ei: 
Proved apparatus I prefer to proceed sub- | the solidified material bas contracted away A core! 


25 stantially as follows: Molten material being | from the bore of the mold, so as to perinit means 



































placed within the tank or jar 1 is.maintained | it to be removed therefrom by forcing the rial to 
in its liquid or Nuid condition by the appli-| plunger downward. Tho plunger is then the intr 
; cation of heat. The mold 9 being exposed to | removed from the core and the latter is ox- 35 tially a 
the atmospheric temperature is relatively | tracted from the cast material, carrying the 95 2. An 
7 30 cold. The plunger 7 is first depressed, so as | positive record on its periphery, before the graph-r 
to force the piston 4 downward within the cyl- | material is contracted sufficiently upou th+ mold ex 
inder, ejecting the liquid material from be- | core as to prevent thisseparation. Since the a cylin 
neath it, which material passes out through | conductivity of heat from the material is ef- 30 with my 
= } the openings 6. The bore of the cylinder 3 | fected slowly, the outer surface of the molded too cylinde} 
35 may, as shown, be slightly enlarged below | duplicate becomes hard and set, while the the cor: 
the openings 6, so as to permit the piston 4} inner portion thereof next to the core is stil! materia 
to pass beneath the same. As soon as the | ina relatively plastic condition, so that this the intr) 
piston 4 passes below the openings 6 the | separation of the core can with ordinary eare 
molten or fluid material enters the cylinder | he readily effected. The resulting duplicates 1 
40 above the piston, so as to fill the cylinder to | thus seenred after reaching the normal tom- 
the level of the liquid in the tank or jar, | perature are properly dressed at the ends 
= Owing to the thin wall of the core 5 the latter | and are reamed internally to the proper size, ' 
will almost immediately reach the tempera- {| being then ready foruse. With recordsmade | 
ture of the molten material, so that said core | in this way the contraction of the material 116 1 
45 will uot chill the latter. If «solid core is | radially to separate it from the mold is | 
used, it will require to be immersed withinur | companied by a considerable longitudinal 
below the surface of the liquid material for | contraction following the instant when the 
a longer time to enable its temperature to | surface is first set by the chilling effect of 45 substi: 
wv reach that of the molten mass; but with this | the mold add progressing until the materia! 115 4, Tn 
50 exception the process will be equally opera-| reaches the normal temperature. For this Rraph- 
| tive with a solid core as with a hollow core. | reason it is uecessary that the original record rying » 
Assuming the hollow core to be used and | from which the matrix is made be formed on inder + 
! that its temperature reaches that of the mol- | a phonograph or allied talking-machine hav- 0 supplir 
ten material almost immediately, the plunger | ing a fewer number of threads on its feed: 1+ able in 
55 7 will be elevated so as to carry the charge | screw than the instrument on which the du- forintr 
of molten material above the piston into the | plicates are finally used in order that when elmillts 


mold, as shown in Fig. 2, a greater or less | the contraction has progressed to its finality 
excess of material passing above the mold | the pitch of the record-thread on the dupli- 
into the cup 11. By employing the cap 1L it | cate will correspond t the piteb of the fevil- 145 
60 will be obvious that the level of the liquid | serew of the reproducing-machine,or approxi- 
material in the tank or jar may be varied | mately to that pitch, it being possible with 
considerably without affecting the operation. | modern reproducing apparatus to effect # 
The liquid molten material entering the mold | satisfactory reproduction from a record, evel! 
9 will engage all portious of the record formed | when the pitch thereof differs slightly from 
v 65 on the bore thereof, and the materially lower | that of the feed-screw of the machine. The 
; temperature of the mold will resalt in the! pitch of the feed-screw of the machiue ou 











< 


Rayiffond R. Wile 


the sarface 
n order to fa- 
6 liqnid mol- 
he latter may qo 
ans below at- 
instance, by 
ugh a water. 
bye blast of 
portions of 75 
irface of the 
esults in the 
ion thus se- 
The chilling 
d progresses 80 
ntraction in 
Steplus ma- 
soon us the 
een chilled, 
thereof, the 85 
, CAP, and 
ylinder, and 
by exposure 
r-blast until 
aGed away 90 
8 to permit 
forcing the 
gor is then 
latter is ox- 
arrying the 95 
before the 
y upon the 
wince the 
terial is ef- 
the molded 100 
» While the 
core is still 
so that this 
dinary care 
‘duplicates 105 
oral tem- 
t the ends 
dvoper size, 
cords made 
@ material t10 
mold is ae- 
ingitudinal 
when the 
& wfect of 
@ material 115 
For this 
inal record 
formed on 
chine hay- 
1 its feed- 120 
ch the du- 
thacwhen 
ts finality 
the dupli- 
F the feed- 125 
rapproxi- 
sible with 
0 effect a 
cord. even 
thtlyeroin 130 
ine. The 


achine on 





' 667,202 8 


which the original record is made will differ 
from the pitch of the feed-scvew of the ma- 
chine on which the resulting duplicates are 
to be used to an extent depending upon the 
coefficient of contraction of the material used 
and will be determined by experiment with 
the material employed. It will be of course 
understood that after the mold has been re- 
moved from the cylinder and the separation 

10 of the cast duplicate is being effected there- 

from a new mold and its accompanying parts 

may be inserted in place upon the cylinderand 
eberoperedogs repeatedly carried on there- 
with. 

Having now described my invention, what 
Iclaim as new, and desire to secure by Letters 
Patent, is as follows: 

1. An apparatus for duplicating phono- 
graph-records, comprising in combination a 
20 moldcarrying a record in negative onits bore, 
a core movable into and out of the mold, and 
means for causing a supply of molten mate- 
rial to enter the mold simultaneously with 
the introduction therein of the core, substan- 
tially as set forth. 

2. An apparatus for duplicativg phono- 
graph-records, comprising in combination a 
mold’earrying a record in negative on its bore, 
a cyfinder supporting said mold and supplied 
with molten material, a core movable in said 
cylinder and mold, and a piston movable with 
the core for introducing a charge of molten 
material into the mold simultaneously with 
the introduction therein of said core, substan- 
35 tially asset forth, . 

3. An apparatus for duplicating phono- 
graph-records, comprising in combination a 
mold carrying a record in negative onits bore, 
a cylinder supporting said mold and supplied 
with molten material, a hollow core movable 
in said cylinder and mold, and a piston mov- 
able with the core for iutroducing a charge o! 
molten material into the mold simultaneously 
with the introduction therein of said core, 
45 substantially as set forth. 

4. In an apparatus for duplicating phono- 
graph-records, the combination of a mold car- 
rying a record in negative on its bore, a cyl- 
inder removably supporting said mold and 
Bipeliee with molten material, a core mov- 
able in said eylinder and mold, and means 
for introducing molten material into the mold 
simultaneously with the introduction of the 
core therein, substantially as set forth. 

55 5. An apparatus for duplicating phono- 
graph-records, comprising in combination a 
receptacle containing molten material, a cyl- 
inder in said receptacle, a mold carried by 
said cytinder, a core movable in the cylinder 

Go and mold, and a piston working: in said eyl- 
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inder simultaneously with said core, substan- 
tially as set forth. 

6. An apparatus for duplicating phono- 
graph-records, comprising in combination a 
veceptacle for containing a molten material, 
# cylinder in said receptacle, a mold remov- 
ably carried by the cylinder and having a 
record in negative on its bore, a core mov- 
able in the cylinder and mold, a piston work- 
ing in said cylinder and connected to the 
mold, and a plunger for operating said core, 
substantially as set forth. 

7. An apparatus for duplicating phono- 
graph-recorts, comprising in combination a 
receptacle for containing a molten material, 
a cylinder in said receptacle, a mold remov- 
ably carried by the cylinder and having a 
record in negative on its bore, a core mov- 
able in the cylinder and mold, a piston work- 
ing in said cylinder and connected to the 
mold, and a plunger removably connected 
with the core for operating the latter, sub- 
stantially as set forth. 

8. In an apparatus for duplicating phono- 
graph-records, the combination of a recepta- 
cle or tank for containing the molten mate- 
rial, a cylinder therein, a mold movably car- 
ried by the cylinder and having a record in 
negative on its bore, a core working in the 
cylinder and mold, a piston connected to the 
core, and a cap secured over the upper side 
of the mold, substantially as set forth. 

9. In an apparatus for duplicating phono- 
graph-records, the combination of a recepta- 
ele or tank for containing the molten mate- 
rial, a eylinder therein; a mold movably car- 
vied by the cylinder and having a record in 
negative on its bore, a core working in the 
eylinder and mold, a piston connected to the 
core, and a cap removably secured over the 
upper end of the mold, substantially as set 

forth. 

10. In an apparatus for duplicating phono- 
graph-records, the combination of a recepta- 
cle or tank for containing the molten mate- 
rial; a cylinder therein, a mold movably car- 
ried by the cylinder and having a record in 
negative on its bore, a core working in the 
cylinder and mold, a’ piston connected to the 
core, 4 cap secured over the upper end of the 
mold, a bearing in said cap, and a plunger 
working in said bearing and connected to the 
core, substantially as set forth. 

This specification signed and witnessed this 
30th day of April, 1900. 


THOS. A. EDISON. 





Witnesses: 
J. F. RANDOLPH, 
Frank L. DYER. 


9 


o 


00 


105, 


10 


| 
| 


Raymond R. Wilg 


Research Library 


eee ne 

















- 
| d 
7 ‘ n . | 
4 No. 667;662. Patented Feb. 5, (901. | 
‘ ' T. A. EDISON. i 
= . PROCESS OF DUPLICATING PHONOGRAPH RECORDS. 
1 (Application Sled May 8, 1900.) 
4 (Mo Model.) 
-s 
| i 
| | 
| i 
| : | 
| 
| } 
: 
i 
| 
i 
{ 

































































































































































































































Raymond R. Wile 
esearch Lil 








u 


a 


to 


15 


35 


o 


3 


3 


S 


4 


a 


5° 


UNITED STATES 


PATENT OFFICE. 





THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


PROCESS OF DUPLICATING PHONOGRAPH-RECORDS. 





SPECIFICATION forming part of Lotters Patent No. 667,662, dated February 5, 1901. 
Application fled May 8 1900, serist No, 15,874, (Mo specimens.) 


To all whom it may concern: 

Be it known that I, THOMAS A. EDISON, a 
citizen af the United States, residing at Llewel- 
yn Park, county of Essex, and State of New 

orsey, have invented a certain new and use- 
ful Tap roved Process of Duplicating Phono- 
graph-Records, (No. 1,036,) of which the fol- 
lowing is a specification, 

My invention relates to an improved proc- 
ess for duplicating phonograph-records, and 
the process is of the character covered by 
my Patent No, 484,582, of October 18, 1892, 
wherein a matrix of an original record is em- 
ployed as mold for the making of the du- 
plicates. In the specific process described in 
my previous patent the matrix secured from 
the original record is divided longitudinally, 
80 as to fori a sectional mold in which are 
cast the desired duplicates, My present in- 
vention is designed specifically as an im- 
provement on said process, and my object is 
to provide @ process wherein the production 
of the duplicate records will be facilitated and 
wherein the character of the resulting dupli- 
cates will be improved, since the wold used 
is continuous on its boro 

My present proc jepends upon the fact 
that after a molten metallic soap or a mixture 
of soaps or other suitabio waterial has been 
introduced within a mold carryiug the repre- 
sentation of a phonographie record in relief 
on its bore and allowod to set a« sufficient 








contraction of the resulting duplicate can be 
secured as to permit of a longitudinal sepa- 
ration of the duplicate from the mold, where- 
by a eontinuons mold can be employed for 
the carrying on of the process. 

In order that my invention may be better 
understood, attention is directed to the ac- 
companying drawings, forming a part of this 
specification, and in whiel— 

Figure 1 is a sectional view of a suitable 
Apparatus for the purpose, illustrating the} 
planger-and piston in their lowermost posi- 
tion; and Fig. 2, a similar view showing the 
same parts in their elevated positions. 

In both theabove views corresponding parts 
aro represented by the same numerals of rof- 
erence. 

The apparatus illustrated in the figures is 
designed for the duplicating of eylindrical 
phonographic records, and it will “ve so de- 








|} by the core will very quickly reach the tem- 


seribed; but the applicability of my process 
for the ‘duplication of othor varieties of rec- 
ords will be apparent to those skilled in the 55 
art. 

In the drawings, 1 represents a suitable jar 
or tank of the proper dimensions and made 
of any desired material, Within the jar or 
tank 1 I place the material of which the du- 60 
plicate records are to be formed and which 
may be maintaived in a molten condition by 
the application cf heat in any way—as, for 
example, by a gas-tnbe 2, supplying a num- 
ber of jets, as shown. The proper level of 65 
the molten material is indicated, and this 
level. honld be approximately maintained by 
the addition of fresh material from time to 
in the tank as the liquid material 
thdrawn during the operation. The 70 
material in the tank 1 and of which the da- 
plicate records are to be formed may be of 
any suitable character; but preferxzbly it is 
a metallic soap or a combination of several 
soaps to which has been added a material 75 
not affected by water, such as ceresin, where- 
by the resulting duplicates will be protected 
froin the sifeets of atinospherie moisture. 
Mounted within the tank and secured to its 
bottom is an open-ended cylinder 3, in which ‘80 
works a piston 4. A tapered core 5 is con- 
nected to or formed integrally with the piston 
4, and said core is preferably hollow, so as 
to present a thin wall to the materigl, where- 








ra 


5 
perature of the molten material when it is 


immersed therein. A number of openings 6 
are forined in the cylinder 3, neat the bottom 
thereof, below ich openings the piston 4 
passes in reaching its downward position, a8 90 
shown in Fig. 1, whereby the liquid mate- 
rial may flow through said openings into the 
eylinder above the piston, Connected to the 
core 5 is a plunger 7, having an operating- 
handle 8. The connection between the core 95 
and plunger is such as will permit a separa- 
tion of these parts, ordinary serew-threads 
being shown. 

9 represents a mold which rests within a 
shoulder 10, formed at the top of the cylin- 
der, and which mold earries on its bore the 
representation in negative or relief of a pho- 
nograph-record which it is desired to dupli- 
cate. This mold is preferably obtained by 
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the process described in my application for 
Letters Patent filed March 5, 1893, Serial No. 
672,650, by first depositing.upon the original 
record a suitable metal in the form of an in- 
5 finitesimally-thin film by a process of vacu- 
ous deposit, by then electroplating or other- 
wise securing upon the film so gbtained a 
sufficiently thick layer of the same or differ- 
ent metal, and by then properly backing up 
to the metal so deposited or otherwise applied 
to the vacuous film either before or after the 
separation of the original record from the in- 
closing coating of metal either by contract- 
ing the record or by melting it out or in any 
15 other suitable way. The advantage of mak- 
ing a-matrix or mold by first depositing npon 
au original phonograph-record a metal by a 
Frocees of vacuous deposit is*that an abso- 
lutely accurate copy in negative of such rec- 
20 ord will be produced irrespective of the fine- 
“ness thereof. The mold 9 is preferably made 
of sufficient mass or thickness as to effect- 
ively chill the molten material when the lat- 
ter is introduced therein, as I Shall explain. 
25 Carried by the upper part of the mold is an 
iuclosing cap 11, which may be secured ‘onto 
the eh and which forms a bearing for the 
plunger 7. 
In carrying out my improved process with 
30 an apparatus of this type I prefer to proceed 
substantially as follows: Molten material be- 
ing placed within the tank or jar 1 is main- 
tained in its liquid or fluid condition by the 
application of beat. The mold ¥, being ex- 
35 posed tothe atmospheric temperature, is rela- 
tively cold. The plunger 7 is first depressed, 
80 a8 to force the piston 4 downward within 
the cylinder,ejecting the liquid material from 
beneath it, which material passes out through 
40 the openings 6. The bore of the cylinder 3 


liquid molten material entering the mol» 
will engage all portions of the record form 
on the bore thereof, and the materially Jay 
temperature of the mold will result 
most instantaneons chilling of the suri 











erably without affectin,, the operation, 'T),. | 
' 
| 
} 


the molten material therein. In order to {4. 
cilitate this surface chilling of the liquit 4, 
molten material entering the mold, the latte, 

may be actually cooled by artificial ineans | 





below atmospheric temperature—as, for jn. 
stance, by the circulation of cold water ' 
throngh a water-jacket. surrounding the mold «© 
or by a blast of cold air equably directed ty 
all portions of the mold. The chilling of thw 
surface of the molten material in the mold re. 
sults in the setting of the positive impression 
thus secured from the negative record, The 5, 
chiiling of the molten material in the moli! 
progresses toward the center, and any con- 
traction in bulk will be compensated by the 
surplus material within the cap1l. Assoon 
as the material within the mold has been 9» 
chilled throughout the eutire thickness there- 

of the material with the piston, core, cap, and 
planger are removed from the cylinder, and 
the material is allowed to cool by exposure to 
acold atmosphere or by an air-blast until the 9s 
solidified material has contracted away from 
the bore of the mold,soas to permit it to be re- 
moved therefrom by forcing the plunger down 
ward. The plungor is then removed from the 
core, and the latter is extracted from the cast toe 
duplicate, carrying the positive record on its 
periphery before the material has contracted 
sufficiently upon the core as to prevent this 
separation. Since the conductivity of heat 
from the material is effected slowly, the outer te¢ 
surface of the molded duplicate becomes bard 

and set, while the inner portion thereof next 


















may, as shown, be slightly enlarged below the 
openings 6, so as to permit the piston 4 to pass 
beneath the same. As soon as the piston 4 
passes below the openings 6 the melten or fnid 
45 material enters the cylinder above the piston, 
so as to fill the cylinder to the level of the liq- 
uid. in the tank or jar. Owing to the thin 
wall of the core 5 the latter will almost im- 


mediately reach the temperature of the mol- | traction of the material radially to separate 


to the core is still in a relatively plastic con- 
dition, so that this separation of the core can 
with ordinary care be readily effected. The te 
resulting duplicates thus secured after reach- 
ing the normal temperature are properly 
dressed at the ends and are reamed internally 
to the proper-size, being then ready for use. 
With records made by my process the co 








50 ten petedal so that said vore will not chill | it from the mold is accompanied by a‘consid- 


the latter. 


f a solid core is used, it will re-| erable longitudinal contraction following the 


quire to be immersed within or below the sur- | instant when the surface is first set by the 
of the liquid material for a longer time | chilling effect of the mold and progressing 1° 

toenable its temperature to reach that of the | until the material reaches the normal temper- 

35 molten mass; but with this exception the proc- | ature, such shrinkage being approximately 

ess will be equally operative with a solid core | one per cent. with ordinary blanks. Forthis 


as with a hollow core. 


reason it is desirable that the original record 


Assuming the hollow core to be used and | from which the matrix is made is formed on 175 
that its temperature reaches that of the m:1- | a phonograph or allied talking-machine hav- 
60 ten material almost immediately, the plung ar | ing a fewer number of threads on its feed- 
7 will be elevated, so as to carry the charze | screw than the instrument on which the du- 


of molten material above the piston into the | plicates are finally used, in order that when 

mold, as shown in Fig. 2, a greater or less ex- | the contraction has progressed to its finality '3* 
-cess of material passing above the mold into | the pitch of the record-thread on the dupli- 
$5 the cap 11. By employing the cap 11 it will | cate will correspond to the pitch of the feed- 
- be obvious that the level of the liquid mate-| screw of the reproducing- machine or ap- 
rial in the tank or jar may be varied consid- | proximately'to that pitch, it being possible 
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with modern reproducing apparatus to effect 
a satisfactory reproduction from a record, 
even when the pitch thereof differs slightly 
from that of the feed-screw of the machine. 
5 The pitch of the feed-serew of the machine ou 
which the original record is made will differ 
from the pitch of the feed-screw of the ma- 
chine 6n which the resulting duplicates are 
to be used to an extent depending upon the 
to coefficient of contraction of the material used 
and will be determined by experiment with 
the material employed. It will be of course 
understood that after the mold has been re- 
moved from the cylinder and the separation 
15 of the cast duplicate is being effected there- 
from a new mold and its accompanying parts 
may be inserted in place upon the cylinder, 
and the operations repeatedly carried on 
therewith. 
Having now described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is as follows: 
1. The process of duplicating cylindrical 
phonographiec records, which consists in first 
making an original record with aspiral record- 
groove of greater pitch than that desired on 
the duplicate to be produced, then in making 
a hollow.cylindrical matrix or mold from said 
original record, carrying the record in nega- 
30 tive on its hore, and in finally making dupli- 
eate records from the matrix or mold by in- 
trogucing therein and engaging therewith 
tuaterial maintained in ah abnormally high 
temperature, whereby the cooling of such du- 
plicate will contract the pitch of the record- 
groove, as and for the purposes set forth. 
2. The process of duplicating phonographic 
records, which consists in securing a mold | 
containing the record in negative on its bore, ; 
40 in intcoducing a molten material in the mold 
to receive a’ surface impression from such! 
recard. in allowing the molten material to 
set, in contracting the set material, and in 
separating the contracted molded material 

45 by a longitudinal movement, substantially 
a8 set forth. 

3. The process of duplicating phonographic 
records, which consists in securing a mold 
having a record in relief in negative on its 

50 bore, iv introducing a molten material in the 
mold around a core, in allowing the molten 
material to set, in contracting the set mate- 
rial, in removing the contracted material and 
the core from the mold, and in separating 

55 the core from the molded material, substan- 
tially as set forth. 

4. The process of duplicating cylindrical 
phonograph-records, which consist: form- 
ing a cylindrical mold with a record in nega- 

60 tive on its bore, in introducing a molten ma- 
terial in the mold to form a cylindrical du- 
plicate, in allowing the duplicate to set, in 
contracting the duplicate,-and in removing 
the contracted duplicate by a direct longitu- 

65 dinal movement, substantially as set forth. | 


° 
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5. The process of duplicating cylindrical 
phonograph-records, which consists in form- 
ing a cylindrical mold having the record in 
negative on its bore, in introducing molten 
material in the mold around a core, whereby 
a hollow eylindrical duplicate will be formed, 
in allowing the molten material to set, in cou- 
tracting the molten material, and in with- 
drawing the contracted material from the 
mold by a direct longitudinal movement, sub- 75 
stantially as set forth, 

6. The process of duplicating cylindrical 
phonograph-records, which consists in form- 
ing a cylindrical mold carrying the record in 
negative on its bore, in introducing a molten 80 
material in the mold around a core, in allow- 
ing the material to set, in contracting the 
material, in withdrawing the contracted ma- 
terial and core from the mold, and in sepa- 
rating the core from the resulting duplicate, 85 
substantially as set forth. 

7. The process of duplicating cylindrical 
phonograph-records, which consists in mak- 
ing a cylindrical mold carrying a record in , 
negative on its bore, and of sufficient mass 90 
to produce a chilling effect.on molten mate- 
rial introduced therein, then in introducing 
within the mold a molten material, the sur- 
face of which becomes chilled by contact with 
the mold, then in contracting the duplicate 95 
so formed, and fiually, separating the dupli- 
cate from the mold by # direct longitudinal 
movewent, substantially as set forth, 

8. The process of duplicating cylindrical 
phonograph-records, which consists in secur- 
ing a mold carrying a record in negative on 
its bore, and of sufficient mass to produce a 
chilling effect on molten material introduced 
therein, then in introducing within the mold 
around a core a molten material, the surface 105 
of which is chilled by contact with the mold, 
then in contracting the material, then in re- 
moving the contracted material and core 
from the mold, and in finally separating the 
core from the material, substantially as set 
forth. 

9. The process of duplicating cylindrical 
phonograph-records, which consists in mair- 
taintng in a molten condition a mass of mate- 
rial from which the duplicates are to be made, 
in sustaining a mold over the mass of molten 
material, said mold carrying on its bore a 
record in negative, iu successively elevating 
a part of the mass of molten material into 
the mold, in allowing such molten’ material 
within the mold to set, in contracting the set 
material, and in withdrawing the resulting 
duplicate from the mold by‘a direct longitu- 
dinal movement, substantially as set forth. 

This specification signed and witnessed 125 
this 30th day of April, 1900. 

THOS. A. EDISON. 

Witnesses: 


J. F. RANDOLPH, 
Frayk L. Dyzr. 
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To all whom it may concern: 

Be it known that I, Jonas WALTER AYLs- 
WORTH, a citizen of the United States, resid- 
ing at East Oarnge, in the County of Essex and 


5 ‘State of New Jersey, have invented a cer- | 


tain new and useful Improvement in Phono- 
graphic Record-Blanks, of which the follow- 
ing is a description. 

My invention relates to improvements in 

10 compositions for phonographic record-bianks; 
and my object is to secure a composition by 
which blanks of superior quality to those now 
in use can be produced, while the cost of such. 
blanks will be materially reduced. 

15 Inthe accompanying drawing I illustrate 
& perspective view of a phonograph-blank, in 
dicating thereon the preferred combination 
of ingredients therefor. 

My improved composition for phsnoataphis 

zo record-blanks consists of an alkaline soap of 
higher fatty acids of the acetic series—as, for 
example, a stearate or palmitate, or both, of 
an alkali, such as soda—a lead soap of higher 
fatty acids of the acetic series—as, for exam- 

15 ple, a stearate or palmitate, or both, of lead— 
oleate of lead, a resinous substance—such as 
colophony, gum-copal, gum-kauri; &¢c.—and 
preferably a hydrocarbon—such as paraffin, 
ozocerite, ceresin, &c.—as indicated in the 

30 drawing. Thestearicacid of commerce, from 
which stearate of lead and stearate of soda 
Are made, is composed of a mixture of stearic 
acid and poles acid, so that the products 
secured therefrom comprise a mixture of 

35 stearate and palmitate of lead or’soda, as the 
case may be. For cheapness of manufac- 
ture, therefore, I prefer to wannfacture stea- 
rate and palmitate of lead or soda from the or- 
dinary stearic acid of commerce, and there- 

4° fore the most economical composition of my 
present invention is one utilizing both stea- 
rate and palmitate of lead Andsoda. Itis to 
be understond, however, that a composition 
is within the scope of my present invention 

45 if it utilizés either stearate or palmitate of 
Jead or of soda or any desired combination 
of such products. 

Proportions with which I have seaured ex- 


Berial No, 26,643. (Ho specimens.) 


cellent results are the following: ninety-six 
parts, by weight, of stearate and palmitate of 50 
soda, containing about 6.9 parts of sodium 
oxid,(Na,O;) seventy-three parts, by weight, 

of sté&.rate and palmitate of lead, containin, 
about twenty-one parts of lead oxid, (PbO; 
nine parts, by weight, of oleate of lead, con- 55 
taining about 2.5 parts lead oxid; ten parts, 

by weight, colophony; two parts, by weight, 
ceresin. These proportions may be varied 
considerably withont departing from thespirit 

of my invention. For instance, the ceresin 6q 
may be omitted entirely if it is desired to 
produce a harder composition, and the pro- 
portion of oleate of lead may be reduced to 
attain the same end. 

The resulting. blanks are absulately non- 65 
crystalline in character, hard, perfectly 
smooth, and more or less transparent. 

Having now described my invention, what 
} Iclaim as new, and desire tosecure by Letters 
Patent, is as follows: jo 

1. A composition for phonograph record- 
blanks, comprising an alkaline soap of higher 
fatty acids of the acetic series, alead soap of 
higher fatty acids of the acetic series, oleate 
of lead and an acid resin, substantially as set 75 
forth. 

2. A composition for phonograph record- 
blanks, comprising soda soap of higher fatty 
acids of the acetic series, lead soap of higher 
fatty acids of the acetic series, oleate of lead 80 
and an acid resin, substantially as set forth, 

3. A composition for phonograph record- 
blanks, comprising an alkaline soap of higher 
fatty acids of the acetic series, a lead soap of 


of lead, an acid resin, and ahydroearbon, sub- 
stantially as set forth. 

4. A composition for phonograph record- 
blanks, comprising soda soap of higher fatty 
acids of the acetic series, lead soap of higher ge 
fatty acids of the acetic series, oleate of lead, 
an acid resin, and a hydrocarbon, substan- 
tially as set forwa. 

5. A composition for phonograph record- 
blanks, comprising stearate and palmitate of gg 
sods, stearate and palmitate of lead, oleate of 





higher fatty acids of the acetic series, oleate 85 _ 
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ws 3 hed and an acid resin, substantially as set This specification signed and witnessed this ! 


es, ae ‘ et 25th day of July, 1900. 

. composition for phono: record- 

blanks, comprising stearate and palmitate of JONAS WALTER AYLSWORTH, H 
5 soda, stearate and palmitate of lead, oleate of Witnesses: 

| lead, an acid resin, and a hydrocarbon, sub- J. F. RANDOLPH, 

1 stantially as set forth. J. A. BoEHNE. 
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To atl whom it nueg concern: 

Be it known that we, WaLTER HENRY MiL- 
LER, of Orange,.and JoNAS WALTER AYLS- 
WORTH, of East Orange, in the county of Es- 
sex and State of New Jersey, citizens of the 
United States, have invented a certain new 
and usefal Method of Duplicatiog Phono- 
gtaphic Records, of which the following is a 
description. 

Our invention relates to au improved proc- 
ess of duplicating phonographic records; and 
our object is to provide a process by which 
the duplicating of phonographic records can 
be carried on expeditiously and economically 
and duplicate records produced which are of 
superior quality. 

0 carrying our invention into effect we 
first secure a matrix or mold from which 
copies are to be produced, said matrix or mold 
being made by any suitable and approved 
process—as, for instance, by a processof elec. 
troplating on a vacuous deposit prelimina: 
secured upon an original phonographic cylin- 
der, the electroplating being suitably backed 
up.and strengthened by a metal jacket and 
the original cylinder being removed from the 
electroplated coating in auy suitable way, as 
by melting the record or by contracting it by 
cold, ‘The resulting matrix willobviously be 
a cylinder carrying on its bore a representa- 
tion in negative or relief of the original rec- 
ord. From the matrix or mold secured in 
this or in any other approved way we make 
duplicates by a process of immersion or dip; 
ping of the matrix or mold in a bath of mol- 
ten wax-like material from which the dupli- 
cates are to be secured, whereby a coating or 
covering af such material will be deposited 
upon the iaterior of the matrix or mold by 
reason of the lowes temperature of the matrix 
or mold. After thus securing a sufficiently 
thick coating of material on the iuterior of 
the matrix or mold we remove the latter from 
the bath, carrying the deposited material 
with it, and we properly finish the duplicate 
so secured by reawing its interior to gage, 
trimming one of its ends, and afterward 
shrinking the duplicate from the matrix or 
mold. 

Tu carrying out our improved process we 











may utilize any suitable apparatus for the 
purpose, and the apparatus illustrated in the 
accompanying drawings, which form a part 
of this specification, is merely an illustrative 
oue and we do not wish to be limited thereto. 

In the drawings, Figure 1 is a sectional 
view of the apparatus and mold in which the 
deposit or coating of the wax-like material is 
secured; Fig. 2, corresponding view of the 


apparatns for properly reaming the interior | 


of the duplicates; Fig. 3, a siniilar view of 
the apparatus employed for the shrinking of 
the duplicates from the matrix or mold, and 
Fig, 4 an enlarged corresponding view of one 
of the resulting dupli Se 

In all of the above views corresponding 
parts are represented by the same numerals 
of reference. 

1 represeuts a matrix or mold carrying on 
its bore the representation of therecord which 
is to be duplicated, said representation being 
obviously in negative or relief. This matrix 
or mold is made by any approved process and 
is not a part of our invention. 

2 is a metal cap which is removably fitted 
upon the upper end of the matrix or mold, 
with its bore corresponding in diameter with 
the bore of the matrix or mold. 











3 is a metal disk provided with a handle 4, 
|connected to side bars 55 and by which the 
disk may be manipulated. The matrix or 
mold 1 is carried by the disk 3,as shown. An 
opening 6 in the disk 3is of considerably less. 
diameter than the bore of the matrix or mold, 
and around said opening 6 and within the 
bore of the matrix or mold the disk may be 
formed in negative with a representation 7 of 
Suitable words or characters to indicate the 
subject-matter of the duplicated record, its 
source of origin, &c. 

8 is a sheet-metal receptacle provided with 
a handle 9 and which carries the disk 3 and 
the matrix or mold 1, asshown. The recep- 
tucle 8 is provided with an opening 10there- 
in, which may be of the same or of larger size 
than the opening 6 in the disk 3. 

11 represents a tank which contains, as 
indicated, a proper supply of suitable wax- 
like ranted: from which the duplicates are 


to be made and which. material may be the roo 
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ordinary commercial phonographic composi- 
tions-now in use. The material in the tank 

11 may be kept in a molten condition by heat 
applied in any suitable way, as by means of 

5a ‘burner 12. 
in carrrying out our process with tho a) 

paratus so far described we place the matrix 

or mold on the disk 3 and insert the latter,car- 
rying tho matrix or mold in the receptacle 8, 
to as shown, after which the receptacle 8 is im- 
mersed in the molten material within the 
tank 11, which is permitted to enter the ma- 
trix or mold to a point above the upper end 

of the latter, but below the top of the cap 2, 

15 80 that the material fills the interior of the 
matrix or mold, but does not overflow the 
same, The matrix or mold is thus kept im- 
mersed in the molten material for the desired 
time required to secure a deposit of the wax- 
20 like material of the required thickness. With 
the ordinary commercial phonographic-com- 
position now usd maintained at from 20° to 
40° above its melting-point and with.a ma- 
trix or mold having a thickness of about one- 

ag fourth of an inch « deposit of material will 
be formed on the interior of the matrix or 

. mold of the desired thickness after an immer- 
sion of about three minutes. Obviously, 
however, this time will vary with the pecul- 

go iat conditions under which the process may 
be carried out; but in noinstance-should the 
matrix or noid be immersed within the mol- 
ten material for a long enough time fo allow 
its temperatare to be raised sufficiently to 
35 permit the deposited molten material thereon 
to become remelted. ‘The reduced tempera- 
ture of the matrix or mold relative to the tem- 
perature of the molten material causes the lat- 
ter to become coagulated or chilled on the inte- 

, Tior of the matrix and todeposit thereon tothe 
thickness desired. This chilling also makes 
the oater surfa2¢ of the resulting duplicates 
mach smoother than is thé ease with dupli- 
cates made by a mechanical cupllontiog proc- 

45 ess. Owing to the thinness of the walls of the 
receptacle 8 the metal thereof very quickly at- 
tains the temperature of the molten material, 

so that none of the molten materiai will accu- 
mulate thereon. It will be vuderstood that 
go the matrix or mold may be inade of increased 


thickness or be artificially cooled before the, 


dipping operation when the composition is of 
character requiring an increased cooling ef- 

- fect to secure the desired thickness of deposit. 
ss afar the desired deposit of molten material 


the receptacle 8 is removed from | 


the bath of molten material and the disk 3, 
earrying-the mold, is removed from said re- 
ceptacle. Obviously the lower edge of the 
60 resalting duplicate will bs perfectly true, be- 
ing formed by the portion of the disk 3 be- 
tween the opening 6 and the bore of the ma- 
trix or mold, and if s representation 7 is 
formed on that portion of the disk such rep- 


“6s resentation will be cast in the bottom end of 


theduplicate. Thecap2isnowremoved from 








the matrix or mold ind the upper end of the 
duplicate is trimmed off dush with the upper 
surface of the matrix or mold by any desired 
form of cutting-tool. The matrix or mold, 
which hasa slightly-tapered outer surface, is 
now placed in a tapered chuck 13, as shown 
in Fig. 2, which chuck is provided with a wa- 
ter-jacket 14, through which cold water may 
circulate in order that the matrix or mold 
may be kept cold enough to maintain the re- 
sulting duplicate or at least the outer surface 
thereof in a chilled and hardened condition. 
The chuck 13 being rotated in any suitable 
way, & reaming-tool 15, held at an angle to 
give the desired taper to the bore of the du- 
licate, is introduced within the same, and 
by reason of the cut-away portions 16 in said 
reaming-tool a series.of ribs will be formed 
on the duplicate, as shown in Fig. 4, by which 
the latter will be properly held upon-the man- 
drel of the reproducing-phonograph in the 
usual way. The reaming-tool 15 is carried 
by the usual slide-head 17 of the lathe, and 
the depth of cut of said tool is limited by a 
regulating-screw 18, as shown, This ream- 
ing of the jnterior of the duplicate is prefer- 
ably carried on before the resalting duplicate 
has cooled sufficiently to become hard and 
before it has contracted from the bore of the 
watrix, whereby the reaming operation can 
be carried oneffectivelyand smoothly. After 
the interior of the duplicate has been prop- 
erly reamed, as explained, the matrix or mold 
is removed from the chuck 13 and inserted in 
a cooling-mold 19, having a water-jacket 20 
and through which cold water may circulate, 
the matrix or mold being kept in the cooling- 
mold until the resulting duplicate has con- 
tracted sufficiently to enable it to be removed 
from the matrix or mold, whereupon the op- 
eration will be completed. By reaming tha 
interior of the resulting. duplicates, as ex- 
plained, to forma series of ribs therein thedu- 
plicates may be made much thinner than the 
ordinary original records, and hence inoreeco- 
nomically, it being of course understood that 
the material removed by the reaming-tool 
will be used for the manufacture of subse- 
quent duplicaces. | 
While our improved process is particularly 
adapted for the manufacture of duplicate 
records, it will be understood that the proc- 
ess may be carried out in connection with the 
menufacture of phonograph-blanks by em- 
ploying a matrix or mold having a smooth 
bore, in which a deposit may accumulate by 
a process of immersion, as described. The 
deposited blank will be reamed on its inte- 
rior, trimmed on its outer edge, and removed 
by shrinking or otherwise in exactly the same 
way as that described in connection with the 
manufacture of duplicate records. Such a 
process not only provides for the cheap and 
effective manufacture of phonograph-blanks, 
but by its carrying out a superior article is 
prodaced, since the record-surface of the 
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Dlanks will be smooth and ealendered in ap- 
pearance. With snch blanks therefore after 
having received a record in any suitable way 
the reproduction will be smoother and freer 
of extraneous sounds than reproductions ob- 
tained from records made on other blanks. 

Wedonotclaim herein the apparatusabove 
described for carrying our invention into ef- 
fect, since such apparatus is made the sub- 
to ject of our companion application filed on 

even date herewith and numbered serially 

25,392. 

Having now described our invention, what 

we claim as new, and desire to secure by Let- 
15 ters Patent, is as follows: 

1, The method of making acylindrical pho- 
nographic surface, which consists in immers- 
ing a continuous tubular mold in a molten 
wax-like coagulable material, whereby the 
material will accumulate on the bore of the 
mold and will chill thereon in a layer of the 
desired thickness, thenin contracting the de- 
posited material, and finally in removing it 
longitudinally from the mold, substantially 
25 as sot forth. 

3. The method of duplicating phonographic 
records, which consists in immersing a con- 
tinuous cylindrical mold or matrix carrying 
the record in relief on its bore in a molten 

go Wax-like coagulable material, whereby the 
material will accumulate on the bore of the 
matrix or mold and chill thereon in a layer 
of the desired thickness, then in contracting 
the deposited material, and finally in remoy- 
35 ing it bya direct longitudinal movement from 
the matrix or mold, substantially as set forth. 

8, The method of duplicating phonographic 
records, which consists in immersing a mold 
or matrix carrying the record in relief on its 

40 bore in a molten wax-like coagulable mate- 
rial, whereby the material will accumulate 
on the bore of the matrix or mold and chill 
thereon in a layer of the desired thickness, 
in finishing the bore of the duplicate so se- 

45 cured, and in separating the duplicate from 
the matrix or mold, substantially as set forth. 

4, The method of duplicating phonographic 
records, which consists in immersing a mold 
or matrix carrying the record in relief on its 

5° bore in a molten wax-like coagulable mate- 
rial, whereby the material will accumulate 
on the bore of the matrix or mold and chill 
thereon ina layer of the desired thickness, 
in finishing the bore of the duplicate so se- 


o 





cured, and in shriuking the duplicate from 55 


.the matrix or mold, substantially as set forth. 


5. The method of duplicating phonographie 
records, which consists in immersing a mold 
or matrix carrying the record in relief on its 
bore in a molten wax-like coagulable mate- 60 
rial, whereby the material will accumulate 
on the bore of the matrix or mold and chill 
thereon in a layer of tho desired thickness, 
in finishing the bore of the duplicate so se- 
cured before the latter has become hard, and 65 
in separating the duplicate from the matrix 
or mold, substantially as set forth. 

6, The method of duplicating phonographic 
records, which consists in immersing a ma- 
trix or mold carrying the record in relief on 70 
its bore in a molten wax-like coagulable ma- 
terial which is excluded from the exterior of 
the matrix or mold and only enters the bore 
thereof, whereby the reduced temperature of 
the matrix or mold causes the material to 7§ 
chill on the bore and accu:nulate in a layer 
of the desired thickness, in removing the ma- 
trix or mold from the molten material, in 
trimming the bore of the duplicate so se- 
cured, and in separating the duplicate from 80 
the matrix or mold, substantially as set forth. 

7. The method of duplicating phonographie 
records, which consists in immersing a ma- 
trix or mold carrying the record in relief on 
its bore in a molten wax-like coagulable ma- 85 
terial which is excluded from the exterior of 
the matrix or mold and only enters the bore 
thereof, whereby the reduced temperature of 
the matrix or mold causes the material to 
chill on the bore and accumulate in a layer 90 
of the desired thickness, in removing the ma- 
trix or mold from the molten material, then 
in maintaining the reduced temperature of 
the matrix or mold while the interior of the 
duplicate is finished, and finally in further 95 
reducing the temperature of the matrix or 
mold to cause the resulting duplicate to be 
contracted, whereby it may be removed bya 
direct longitudinal movement, substantially 


as set forth. 100 


This specification signed and witnessed 
this 17th day of July, 1900. ~ 


WALTER HENRY MILLER. 
JONAS WALTER AYLSWORTIL 


Witnesses: 
J, L. EVANs, 
Heyry WACHENFELD. 
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To all whom it may concern: 

Beit known that I, ADemoR N, PETIT, aciti- 
zenof the United States, residing at Newark, 
in the connty of Essex and State of New Jer- 
sey, have inveated an Improvement in De- 
vices for Making Duplicate Sound - Record 


Cylinders, of which the following is a speci- | 


fication. 

Heretofore phonogram-blanks have been 
manufactured of a wax composition east in 
a mold and thereafter trued with heated 
tools, and the record of sound has been there- 
after engraved or cut’ thereon, and matrices 
of such*ound-records have been formed and 
duplicate records made therefrom. 

My present invention relates to devices for 
makingsuch duplicate sound-records. - These 
are preferably made of cylindrical form, and 
the essential feature of the present invention 
is in so forming the duplicate sound-record 
within a matrix as to finish both ends of the 
cylinder to obviate’ the after-necessity of 
turning down or truing the ends. 

According to my present invention the du- 
plicate sound-record cylinder may be made 
of even thickness throughout or thicker in 
one part than another or with thickened ends, 
aad I may employ a hollow core that has par- 
allel sides or which is tapering to conform in 
size with the taper mandrel of a phonograph 
or record-reproducing machine. . 

T employ a matrix of a sound-record, made 
in any manner well-known in the art, a hol- 
low core, and a device to which both the ma- 
trix and the hollow core are connected, a per- 
forated hollow base, and a tubular center ré- 
ceived within the hollow core and base and 
which base receives thé matrix, and means 
for foveing the matrix and core down into 
the base and causing composition material 
therein rendered fluid by heat to flow upward 
between the matrix and core under pressure 
to fill the interstices of the matrix and when 
set cooled and removed to form the duplicate 
sound-record cylinder. I provide means for 
the escape of the confined air and thereafter 
ofa small quantity of the fluid composition 
to prove the absence of the air, and which 
means are closed or shut off before final pres- 
sure is applied to consolidate the camposi- 
tion material, and I provide means If connee- 








tion with the tubularcenter to passin between 
the matrix and the hollew core, soas to finish 
complete one end of the dupiicate sound-rec- 
ord cylinder while the other end is finished 
against the device or head connecting the ma- 
trixand hollowcore. Imay employ, surround- 
ing the hollow core, a segmental sleeve, pref- 
erably somewhat shorter than the length of 
the finished duplicate sound-record cylinder 
and which segmental sleeve completely sur- 
rounds the hollow core, with one cr both ends 
beveled, the office of the segmental sleeve be- 
ing to reduce the thickness of a portion of the 
duplicate sound-record cylinder and leave 
one or both of theends thickened, or, in other. 
words, with inwardly - projecting rings or 
flanges, the diameter of which agrees with 
the mandrel of the machine, while theinternal 
diameter of the cylinder is somewhat greater. 

In the drawings, Figure 1 is a vertical sec- 
tion and partial elevation-representing my im- 
provement. Fig. 2 is a plan with the cap of 
the press removed. Fig. 3 is a éross-section’ 
ateazof Fig.1. Fig. 4is a partial vertical 
section representing the simpler fogm of my 
invention. Fig. 5isa partial vertical section 
representing a modification, and Fig. 6isa 
detached vertical section of some cf the parts 
shown in Figs. 1 and 5 upon a larger scale. 

I prepare the matrix a in auy mauner well- 
known in the art—that is to say, with asub- 
stantial backing, one end of which is made 
with a peripheral screw-thread. 

The hollow core is represented at b, This 
may be provided with parallel sides, or it may 
be tapering to agree in size and form with the 
mandrel of a phonograph or record-reproduc- 
ing machine. One end of the hollow core is 
reduced and provided witha peripheral screw- 
thread. 

x employ a head device c with an open cen- 
ter and'with a peripheral flange. The inner 
surface of the flange is made with au annular 
screw-surface 3 and the inner surface of the 
head with a screw-surface ‘4. The head is 
provided with-an annular groove in the up- 
per face to receive the ringd. The ring dis 
provided with perforations at spaced-apart 
intervals, and the head cis also provided with 
perforations 2, which in one position of tho 
ring agree with the perforations therein. The 
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surfaces of the head cand ring / are provided 
witk radial grooves §, which extend from the 
perforations in the ring to the periphery of 
the head. The matrix a is connected to the 
head at the secrew-thread 3, and the hollow. 
core b is connected to the head at the screw- 
thread 4, so that the hollow core ocenpies a 
position concentric to the matrix, and the 
said head serves to hold the matrix and hol- 
10 low core in a fixed relation to one another. 
This ring dis provided with a notched por- 
tion in its periphery, and the head is cut away 
to receive aswinging arm e, connected there- 
to by a screw forming. a pivot for the arm, 
15 and the arm is provided with a curved end 
bearing in the recess of the ring d, the move- 
ment of the arm serving to impart a partial 
rotation to the ring, it being a fact that in 


w 


. one position of the ring, such as shown in- 
20 Fig. 1, the perforations of the head and the 


ring coincide, while if the arm e is moved 
from the position shown in Fig. 2 the ring d 
is partially rotated to close off the respective 
perforations. 

25 <A hollow base f is preferably supported 
upon a pedestal g, also made hollow, and the 
hollow base f receives the matrix a, there be- 
ing by preference a guide-pin 7 passing down 
through a groove made in the inner surface 

30 of the hollow base, a groove being provided 
in the vertical surface of the matrix also to 
fit the guide-pin 7,-so as to prevent the ma- 


trix turning in its relation to the hollow base. 


as the same moves vertically therein. 


35 _I providea tube i, forming a center, a part 


of which passes through the opening in the 
hollow base f and into the opening in the 
pedestal g and the other end of which extends 
upward into the opening in the hollow core 


40 b, and upon this tube / is a flanged disk 5, 


(shown by elevation in Fig. 1 and cross-sec- 

tion in Figs. 4 and 5,) the flange of the disk 

.. being of a width agreeing with the opening 
-between the matrix and the hollow core. 


45 A device analogous to the present has been 


employed by me, but therein there was no 
provision, as in the present, for finishing both 
ends of the duplicate sound-record cylinder h. 

The hollow base f receives muterial ren- 


$0 dered plastic or fluid by heat, and the matrix 


and hollow core fitting within the hollow base 
are forced down into the said material by 
the cap / of a suitable press, which cap rests 
above and upon the head c. In this move- 


55 ment as the matrix and core descend the air 


passes out of the perforations in the head 
and ring and escapes by the radial grooves 8, 
and the composition in a fluid or plastic state 
rises between the matrix and the hollow core, 


60 filling the space therein, some of the compo- 


sition possibly eseaping through the open- 
ings in the head and ring, and as the parts 
arrive at this position a cam m, vertically 
adjustable by clamp-screws 6, strikes the 


65 arm e, swinging the same and giving a par- 


tial rotation to the ring d, so as to move the 
perforations in the ring ont of alinement with 


| those in the head to cut off the compos 








1 
and hold the same within themold. Ihe fur 
ther downward movement by pressure upon 
the matrix and core compresses the compo. 
sition material into the mold and the flange 
of the disk 5 passes in between the natrix ¢ 
and hollow core L, thus preventing any more 
of the composition getting into the mold and 


at the same time pressing together into a | 


firm and compact mass the composition with- 
in the mold in making the duplicate sonna- 


‘record cylinder k and at the same time finish. 
ing one end of the cylinder against the under § 


surface of the head ¢ and the other end of 
the cylinder against the face of the flange of 
said disk. In this manner both ends of the 
cylinder hare finished, I prefer thereafter to 
pass water through the tube / to cool the hol- 
low core and chill the composition material 
from inside outward, so that thesaine is cooled 
preparatory to the removal of the duplicate 
sound-record eylinder : from the parts in any 
suitable or desired manner, and in which tho 
head c is simultaneously separated from tha 
matrix a and the core at the serew-threads 
34. I prefer to employ, in connection with 
this device by which both ends of the duplicate 





}sound-record cylinder } are simultaneously 


finished, a segmental sleove k, surrounding 
the hollow core b and made shorter than the 
matrix. One or both ends of the segmental 
sleeve are tapered. In Fig. 1 I have shown 
one end as tapered, whilein Fig. 5 both ends 
areshown as tapered. -Whcre one end is ta- 
pered, the duplicate sound-record eylindér h 
is made thinnerin the portion coming between 
the segmental sleeve /:and the matrix, and the 





id 


end adjacent to the flanged disk 5 is made of t=" 


full thickness between the matrix and core, 
so that this latter end is thickened or made 
with a flange, the opening in which agrees 
with the diameter of the mandrel. Both 
ends may be made with thickened portions 
or rings, as shown in Fig. 5, in which the seg- 
mental sleeve % is shorter with both ends 
tapered, and in this case the duplicate sound- 
record eylinder i is provided with its respec- 
tive ends made thicker or with flanges, the 
central portion being within of greater di- 
ameter than the ends, but with sufficient 
strength and rigidity for service, In any 
event both ends of the duplicate sound-rec- 
ord cylinder h are finished, so as to require 
no after turning down or treatment, one end 
being finished against the under surface of 
the head ¢ and the other against the surface 
of the flange of the disk 5, 

In the modification shown in Fig. 6 I have 
shown at na film upon the surface of the 
matrix a, as it is possible in my present in- 
vention to first form a film upon the matrix 
and afterward, as hereinbefore described, to 
force the fluid composition material up inte 
the mold past the film and by pressure anu 
heat to cause the film and composition to ad- 
here, so that the finished sound-record cy!in- 
der has a film-surface in which is the record 
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and the foundation or body of inferior or 
cheaper material, the parts being united by 
adhesion under heat and pressure. In this 
connection, however, it is preferable that the 
5 foundatior: material have in its composition a 
material of a solvent nature bearing a close 
relation to the materials of the film, so that 
the union of the film and composition will be 
chemical as wel! as mechanical. Tho Almis 
10 preferably composed of celluloid ora compo- 
sition of pyroxylin and other suitable mate- 
rials, and the foundation is preferably com- 
posed of pyroxylin, camphor, and a greater 
quantity of a pigment—such as zine-white, 
15 kaolin, baryta, magnesium, red lead, colored 
mineral earth, orsimilar suitable materials— 
which by reason of their presence and bulk 
cheapepn the material forming the foundation. 

The segmentak sleeve k may consist of any 

20 desired or advantageous number of parts 
held together and to the hollow core b in any 
suitable manner, it being necessary to sup- 
port the sleeve k upon and by the said core; 
but the same forms no part of the present in- 

#5 vention. 

I do not herein limit myself to the compo- 
sition of the material rendered fluid or plas- 
tic by heat and employed for making the du: 
plieate sound-record nor to ihe material of 

3° which the film is composed. 

Iclaim as my inventior— 

1. The combination with a matrix, a hol- 
low core and a device to which the said parts 
are connected at one end, of a hollow base 


| 35 adapted to receive the matrix and composi- 


tion material rendered fluid or plastic by 
heat, a tube forming a center and passing into 
the opening in the hollow’base and up into 
the hatiow core, a disk connected to said tube 
40 within the hollow core and adjacent to the 
inner surface thereof and having an annular 
flange agreeing in width and in diameter 
with the lower end of the space between the 
matrix and hollow core, substantially as and 

4s for the purposes set forth. 
2. The combination with the matrix having 
- a serew-thread at one end and a hollow core 
reduced and having a screw-thread at one 
end, of a head having an open screw-threaded 
50 center toreceive the hollow core, and to which 
the same is connected, and an internally- 
threaded flange to which the matrix is con- 
nected so that the hollow core is concentric 
to the matrix and the under surface of the 
55 head closes the annular opening between the 
matrix and hollow core at one end, a hollow 


base receiving the matrix and hollow core’ 


and the annular flange adapted to pass be- 

tween the matrix and hollow core at the end 

60 opposite to that occupied by the connécting- 

head, substantially as and for the purposes 
set forth. 

3. The combination with the matrix having 

ascrew-thread at one end and the hollow core 


. 65 reduced and having a screw-thread at one 


end, of a head having a series of perforations 
an open serew-threaded centerto receive the 


3 


ho'low core and to which the same is con- 
nected, and an internally-threaded flange to 
which the matrix is connected so that the 7o 
hollow core is concentric to the matrix and 
the under surface of the head closes the an- 
nular opening betweou the matrix and hollow 
core at one end, a ring having spaced-aparié 
perforations and received in an annular 75 
groove in the onter surface of the head con- 
centric to the hollow core, the perfcrations in 
the ring agreeing normally with perforations 
in the head, means for imparting « pariial 
rotation to the ring to close off the perfora- 80 
tions, a hollow base within which the matrix 
and hollow core are received, a tube passing 
down through the hollow base and up into 
the hollow core, and a disk surrounding and 
connected to the tube and lying against the 85 
inner horizontal surface of the hollow base, 
and an annular flange formed with and risiag 
from the said disk and agreeing in width and 
diameter with the opening between the ma- 
trix and hollow core at the ends thereof op- go 
posite to the head, and means for forcing ~ 
down the matrix and hollow core into the 
hollow base so as to force up between the ma- 
trix and hollow core material in the baso 
rendered fluid or plastic by heat to form bo- 95 
tween the matrix and hollow-core a duplicate 
sound-record cylinger with finished ends, 
substantially as set forth. 
4, The combination with the matrix having 
a screw-thread at oncend and the hollow core roe 
reduced end havingascrew-thread at oneend, 
of a head having a series of perforations an 
open screw-threaded center to receive the hol- 
low core and to which tie same is connected, 
and an internally-threaded flange to which 105 
the matrix is connected so that the hollow 
core is concentric to the matrix and the un- 
der surface of the head closes the annular 
opening between the matrix and hollow core 
at one end, a segmental sleeve surrounding 110 
the hollow core and shorter in length than 
the length of the matrix and having at least 
one end tapered, a ring having spaced-apart 
perforations and received in an annular 
groove in the outer surface of the head con- 115 
centric to the hollow core, the perforations 
in the ring agreeing normally with perfora- 
tions in the head, means for imperting a par- 
tial rotation to the ring to close off the per- 
forations, a hollow base within which the ma- 12. 
trix and hollow core are received, a tube pass- 
ing down through the hollow base and up ‘in- 
to the ‘hollow core, and a disk surrounding 
and.connected to the tube and lying against 
the inner horizontal surface of the hollow base 12 
and an anaular flange formed with and rising 
from the said disk-and agreeing in width and 
diameter with the opening between the ma- 
trix and hollow core at the ends thereof op- 
posite to the head, and means for foreing 13 
down the matrix and hollow core into the hol- 
low base sq as to force up ‘between the inatrix 
and hollow core material in the base rendered 
. fluid or plastic by heat to form between the 
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matrix and hollow core a duplicate sound- 

record eylinder with finished ends, substan- 
tially as and for the purposes set forth: 

5. The combination with the matrix having 

5 a.screw-thread at one end and a hollow core 

reduced and havinga screw-thread at oneend, 

of a head having screw-threaded portions to 

receive the hollow core and the matrix and 

to which the same are connected so that the 

1o hollow core is concentric to the matrix and 

the under surface of the head closes the an- 

mular opening between the matrix and hollow 

core at one end, a segirental sleeve surround- 

. ing the hollow coreand shorter in length than 

5 the length of the matrix and having at least 

one end tapered, a hollow base within which 

the matrix and hollow.core are received, a 

tube filling the axial center of the hollow core 


and hollow base, a d‘sk having an integral | 





annular flange rising from the saméand which 
flange agrees in width and diameter with tha 
opening between the matrix and hollow cora 
at the ends thereof opposite to the head, sai 
disk being connected to said tube and within 
the hollow base against the horizontal inner 
surface thereof, whereby in the forming of 
the duplicate sound-record cylinder the flange 
of said disk passes in between the matrix and 
hollow core to finish one end of the duplicate 
sound-record cylinder while the other end is 
finished against the under surface of the head, 
substantially as and for the purposes set 
forth. 

Signed by me this 3d day of December, 1900, 

c ADEMOR N. PETIT. 
Witnesses: 


Geo. T. PINCKNFY, 
BERTHA M. ALLEN, 
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ADEMOR N. PETIT, OF NEWARK, NEW JERSEY. 


DUPLICATE SOUND-RECORD CYLINDER FOR PHONOGRAPHS. 
SPECIFICATION forming part of Letters Patent No. 680,117, dated December 17, 1901. 


Original appliontion fled December 8, 1900, Serial No. 99,127, Divided and this application Sled March 18, 1901, Serial 
‘Wo. 61,595. (No model.) 


To all whom it may concern: 


facture of my duplicate sound-record cylin- 


Be it known that I, ADEMOR N. Petit, a| der and showing a cylinder with plaia-ends. 


citizen of the United States, residing at New- 
ark, in the county of Essex and State of New 
5 Jersey, have invented an Improvement in 
Duplicate Sound-Record Cylin¢ers for Pho- 
nographs and Similar Machines, of which the 
following is a specification. 
My present application is a division of my 
10 application for Letters Patent filed December 
8, 1900, Serial No. 39,127. 4 
-My invention relates to a uew article of 
manufacture—that is, a duplicate sound-rec- 
ord cylinder for phonographs and similar ma- 
15 chines, made in a matrix. 


Fig. 2 is a partial vertical section of the ap- 
paratus, showing the cylinder with inturned 55 
ends or flanges. Fig. 3 isa broken section of 
a cylinder such as is shown in the apparatus 
Fig. 1, and Fig. 4 a broken section of a cyl- 
inder such as is shown in the partial section 
of the apparatas-Fig. 2. 60 
The apparatus is described iu an applica- 
tion of like date herewith, and while I prefer 
this form of apparatus I do not limit myself 
thereto. The improved apparatus in which 
thisarticle of manufacture is made comprises 65 
acylindrical matrix a, a head b, connected by 


In carrying out my invention the duplicate | a threaded flange to one end of the said ma- 


sound-record is composed of a surface film or 
body of suitable material carrying 2 record 
of sound and a foundation of a different or 
20 inexpensive material connected thereto by 
cementing adhesion under heat and pressure. 
For this surface film I prefer to employ cellu- 
loid and for the foundation an inexpensive 
material of any desired character, such as cel- 
25 luloid loaded with pigment to give body and 
eatrying a surface impregnation of a mate- 
rial of asolvent nature, such as amyl acetate, 
for the celluloid, the parts being connected 
together by cementing adhesion under heat 
go and pressure. For this surface film I may 
also employ gelatin, lac, glue, gum, collodion, 
or similar material. For these materials 
there is one or more solvents, and the fonn- 
dation carries a surface impregnation of a 
35 ria eee as is employed for the surface 
~ film. Consequently. when in the manufac- 
ture heat and pressure are employed the heat 
softens the foundation, as well as the surface 
film, and causes an action of the soivents of 
40. the film and foundation, which acting together 
with the heat and pressure have a cementing 
adhesion to permanently connect the surface 
film and the foundation. 
The method of manufacturing this dupli- 


45 cate sound-record cylinder is set forth in my. 


aforesaid application, and while I donot limit 
myseli tothe method employed for manufac- 
turing the same the method employed in said 
application is the preferable one. 
so In the drawings, Figure 1 is a vertical sec- 
tion of an apparatus adapted for the manu- 





trix, anda basec, connected also by a threaded 
flange to the other end of the said matrix in 

a similar manner, there being packings 5 70 
preferably between the ends of the matrix 
and the inner surface of the hoad and base, 

so as to Secure a tight joint against steam and 
compressed air. The base ¢ is preferably 
provided with an exit-opening 2 and an es- 75 
cape-cock 3, aud the head is preferably pro- 
vided with a central opening, to which is con- 
nected a pipe 4, and a three-way cock d is 
connected to the pipe 4, and from the oppo- 
site sides of this there are asteam-pipe 6 and 80 
8 pipe 7 for compressed air. 

8 represents the surface-film duplicate 
sound-record, and 9 the foundation or cylin- 
drical shell. The apparatus is preferably 
made, as shown, with annular grooves to re- 85 
ceive the ends of the foundation, with the ob- 
ject of insuring the steam and air pressure 
doing the work and preventing the same get- 
ting in ketween the foundation and skin. 
With the matrix separated and disconnected 90 
from the head and base tho inner surface of 
the matrix is to be coated to any desired 
thickness by a material such as hereinbefore 
set forth andina fluid state. This material 
may be applied by a brush or by centrifugal 9s 
action, or both, so as to impart to the matrix- 
surface an even homogeneous film until the 
desired thickness is obtained, after which said 
film is preferably allowed to set or dry, so as 


a a 


is 


to yield an impression of the matrix. The 100 


film thus obtained is firm, dense, and yet 
flexible. The foundation 9 or cylindrical 
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shell should fit-closely within the film thus 
formed upon the surface of the matrix, and 
this foundalion :nay be made with integral 
inturned ends or flanges or not. Figs.1and 
5 3show the duplicate sound-record cylinder 
without inturned ends, while Figs. 2 and 4 
show the foundation with inturned ends, and 
in the article I do not limit myself to the form 
of the ends. In the. operation of mannfac- 
1o ture and after the film is formed and the fonn- 
dation placed within the same and the parts 
of the apparatus connected up, as shown in 
Fig. 1, steam is admitted within the matrix 
through the pipe 6, the three-way cock d, and 


15 \the pipe 4, sous to soften the foundation and 


the surface film upon the matrix, and the 
steam being of pressure expands the founda- 
tion, bringing the same into intimate contact 
‘with the surface film, and the foundation and 
Zo the film are united by {he cementing adhesion 
of heat and pressure. This actionds made 
all the more sure and positive where the sur- 
face of the foundation is impregnated with a 
solvent material of the same character as that 
25 employed in thesurface film, . After the heat 
has been maintained, together with the steam, 
a sufficient time the same is turned off at the 
three-way cock, and compressed air is admit- 
ted by the pipe 7, the eseape-cock 3 beiug 
30 opened to drive out the steam until the com- 
pressed air entirely fills the space within the 
matrix, when the three-way cock is closed 
and the compressed air admitted of full force: 
The pressure of the compressed air is main- 


35 ‘tained within the matrix to hold the duplicate 


- sound-record in shape until the same is thor- 
oughly cooled and set, and this operation may 
be facilitated by the application of a cold or 
a cooling liquid to the exterior of the matrix 

‘Thiscooling action pro- 

duces a slight shrinking in the duplicate 

sound-record cylinder, so that after the head 
or base is separated from the matrix the eyl- 
inder is readily removed therefrom. 


4s. Iclaim as my invention— 


1. Asa new article of manufacture, adupli- 
cate sound-record cylinder composed of a sar- 
faée film of suitable material carryinga record 
of sound and a foundation ofa different and 





inexpensive material connected thereto hy 


cementing adhesion under heat and Pressure, ~ 


substantially as set forth. 

2, Asanewarticleof manufacture, a dup}. 
cate sound-record cylinder composed of a sur. 
face film of celluloid carrying a record of 
sound and a foundation of inexpensive mata. 
rial carrying asurface impregnation of 4 ma. 
terial of a solvent nature connected thereto 
by cementing adhesion under heat and pres. 
sure, substantially as set forth. 

3. Asa newarticleof manufacture, a dupli- 
cate sound-record cylinder composed of asur- 
face film of suitable material carryinga record 
of sound aad a foundation of inexpensive ma- 
terial carrying a surface impregnation of the 
saine solvent material as that employed for 
the surface film connected thereto by cement- 
ing adhesion under heat and pressure, sub- 
stantially as set forth. 

4, Asanewarticleof manufacture, a dupli- 
cate sound-record cylinder composed of a sur- 
face film of suitable material and a founda- 
tion of a different and inexpensive material 
connected thereto by cementing adhesion un- 
der heat and pressure, substantially as set 
forth. a 

5. Asanewarticle of manufacture, a dupli- 
cate sound-record cylinder composed of a sur- 
face film of celluloid and a foundation of in- 
expensive material carrying the surface im- 
pregnation of a inaterial of a solvent nature 
connected thereto by cementing adhesion un- 
ger heat and pressure, substantially as set 
forth. 

6. Asanew article of manufacture, a dupli- 
eate sound-record cylinder composed of a sur- 
face film of suitable material and a founds- 
tion of inexpensive material carrying a sur- 
face impregnation of the samesolvent nature 
as that employed for the surface film connect- 
ed thereto by cementing adhesion under heat 
and pressure, substantially as set forth. 

Signed by me this 13th day of March, 1901. 


ADEMOR N. PETIT. 


Witnesses: 
Gro. T. PINCKNEY, 
S. T. Havitanp. 
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To all whom it may voncern’ 

Be it known that I, Tomas A. EpIson, a 
citizen of the United States, residing at Llew- 
ellyn Park, in the county of Essex and State 
of New Jersey, haveinvented certain new and 
asefal Improvements in Processes of Dupli- 
cating Phonograms, (Case No. 994,) of which 
the following is a specification. 

The object I have in view is to produce a 
practical process for the duplication of phono- 
graphic records, whereby a practically un- 
limited number of duplicate phonographic 
records may be obtained which will be ab- 
solutely identical in every respect with the 
original record. Generally I propose to con- 
struct a suitable matrix, preferably in metal, 
and by its use to impress duplicate phono- 
gtams with a phonograpbie record thereon, 
such phonograms being preferably construct- 
ed of a material having a greater coefficient 
of expansion than the material of the matrix 
or mold. 

By my process the duplicate. phonogram or 
the surface thereof may be and pre‘erably is 
constructed of a material too hard for the sat- 
isfactory cutting of an original record therein 
by the usual phonographie recorder, whereby 
the duplicate phonograms may be made more 
durable than it is possible to make original 
records; but the duplicate phonograms may 
obviously be made of a softer material. 

My improved process can be carried out for 
the reproduction of phonographic records of 
any desired form, either flat disks or hollow 
cylinders; bat it has been specially devised 
for use in connection with the duplication of 
records of the latter type. For the duplica- 
tion of cylindrical phonographic zecords from 
a tabular matrix my improved process also 

rovides for the effective removal of the fin- 
ished duplicate from the matrix without in- 
jury to the record-surface of the former. 

In carrying my process into effect I first 
construct a matrix carrying a negative rep- 
resentation of the record, which matrix can 
be produced by any of the known processes— 
as, for exainple, those indicated in my Patent 
No. 484,582, dated October 18, 1892. As I 
explained in this patent, an original phono- 
graphic record having a surface of the usual 
wax-like material is first secured and its sur- 


face coated with a coating of conducting ma- 
terial in order to permit the original record 
to be electroplated. This conducting coat- 
ing can be and preferably is applied by a proc- 
ess of vacuous deposit, as I.described in my 
Patent No. 527,147, dated September 18, 1894, 
by placing the record ina vacuum-chamber 
in which a metal is vaporized by an electric 


arc produced between electrodes of the metal, . 


the metallic vapor depositing. as a thin uni- 
form coating on the original record. I prefer 
to apply a preliminary coating by a process 
of vacuous deposit, for the reason that the 
highly-comminuted condition of the vapo- 
rized metal permits the coating to form as a 
uniform film, following accurately all the va- 
riations of the record, however minute. In- 
stead of coating the original record with a 
vaporized metal it may be coated with avery 
thin layer of specially-prepared plumbago of 
exceedingly-great fineness, or instead thereof 
gold-leaf or silver salts reduced by chemical 
reagents to the metallic state may be used for 
the same purpose. Having thus applied a 
very thin preliminary coating to the original 
record, the latter is immersed in an electro- 
plating bath and electroplated with a metal 
to the desired thickness, thereby forming a 
shell inclosing the original record, which shell 
carries on its bore an accurate negative rep- 
resentation of that record. Preferably this 
shell is suitably incased in a close-fitting cy- 
lindrical jacket, altheugh if the electroplat- 
ing is carried on long enough to form an elec- 
troplated coating of sufficient thickness a 
jacket need not be used. The original rec- 
ord is removed from the electroplated matrix 
obtained as described either before or after 
the jacket, if used, is applied to the shell. 
This removal of the original record can be 
effected either by dissolving or melting the 
wax-like material or by contracting the origi- 
nal record radially and removing it by a di- 
rect longitudinal movement. In the case of 
cylindrical phonographic records the result- 
ing matrix will be a hollow metal cylinder or 
tube or one internally faced with metal car- 
rying the phonographic record in relief upon 
its inner surface. f 

“While I have indicated convenient and 
well-known methods for producing the ma- 
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trix, it will bo obvious that the matrix can |] matrix and of the duplicate record to prevent 


be obtained in any other way familiar to those 
skilled in the art. 

Having obtained a suitable matrix carrying 
a negative representation of the original pho- 
nographic record to be duplicated, I proceed 
with the duplication of the records as follows: 
The blanks which are to receive the duplicate 
records are preferably composed of a mate- 
rial having a higher coefficient of expansion 
than that of the matrix or mold, aud said 
blanks are made sufficiently thick to main- 
tain their shape during end after the act of 
disengagement from the matrix, as will be 
explained. Theblank under normal temper- 
atures is of a diameter very slightly less than 
the bore of the matrix or mold, whereby the 
blank may be inserted in the same. After 
the blank has been thus placed within the 
matrix or mold both the matrix and the blank 
contained therein are, or the blank alone is, 
brought toa higher temperature, whereby the 
blank will expand and will be brought into 
intimate contact with the record-surface of 
the matrix or mold, whereby the negative 
record thereof will be impressed with abso- 
lute accuracy upon the surface of the blank. 
The expansion of the blank into this inti- 
mate eugagement with tua interior of the 
matrix or mold may be offected in any suit- 
able way, such as by maintaining the matrix 
or mold,with the blank contained therein, in 
a heated atmosphere. ‘By making the blank 
of a material baving a higher coefficient of 
expansion than the matrix or mold the blank 
will be properly expanded to receive the im- 
pression of the record, notwithstanding the 
fact that both the blank and the matrix or 
mold may be subjected to the same tempera- 
ture, 

In order to facilitate the operation and 
make the resulting duplicate record some- 
what sharper, I prefer to introduce a taper- 
ing mandrel within the blank after the blank 
has been placed in the matrix or mold and 
heat applied to the blank, as explained, and 
to force the mandrel tightly within the blank 
aftér the latter has been expanded into en- 
gagement with the record, whereby the blank 
will be further expanded mechanically into 
absoluteintinacy with the record, after which 
the mandrel will be immediately withdrawn. 
With blanks made of sufficiently viscous ma- 
torial the entire expansion may be effected 
mechanically by forcing a tapering mandrel 
within the same. 

After the blank has been expauded, so as 
to receive the impression of the matrix or 
mold, it is removed by first shrinking it ra- 
dially in any suitable way, as in a refrigerat- 
ing-chamber, and by then withdrawing the 
resulting duplicate record by a direct longi- 
tudinalmovement. Owingtotheshallowness 
of the phonographic-record groove this radial 








| 





injury to the surface of the duplicate record 
due to any longitudinal contraction thereof. 

I find that by the process above described, 
and particularly when a matrix or mold is 
obtained by a process of vacuous deposit, as 
explained, duplicate phonographic records 


can be obtained which will be accurate repro-. 


ductions of the original records and be free 
from extraneous noises and wherein the qual-- 
ity and intensity of the original vibrations 
will be reproduced with absolute faithfulness. 
I find, moreover, that since by this process. 
there is little or no wear upon the matrix or 
mold a practically unlimited number of du- 
plicates may be obtained from a single matrix 
or mold. | > 

The degree of heat necessary to properly 
expand the blank will depend largely upon 
the material of which the blank is formed 
and upon the closeness of fit of the blank 
when inserted within the matrix or mold. 
For the same reasons the extent of the redue- 
tion of tomperature in chilling and shrinking 
the duplicate record will vary to a consider- 
able extent. 

‘The invention is illustrated in the accom- 
p.inying drawings for convenience in con; 
nectiou with a cylindrical phonogram. 

In the drawings, Figure 1 is a sectional 
view showing a matrix or mold with a blank 
introduced therein prior to the expansion of 
the blank into engagomont with the record- 
surface of the matrix; Fig. 1‘, a section 
through a part of the walls of the blank and 
matrix very greatly enlarged; Fig. 2, a view 
similar to Fig, 1, showing the blank expanded 
into engagement with the matrix and illus- 
trating atso a tapered mandrel forced into 
the blank; Fig. 2*, « view corresponding to 
Fig. 1', showing a part of the walls of the 
matrix, blank, and matdrel of Fig. 2, very 
greatly enlarged; Fig. 3, a view correspond- 
ing to Figs. 1 and 2 with the tapered mandrel 
removed and illustrating the formed dupli- 
cate as having been contracted radially pre- 
paraiory to being remuved from the blank by 
adir_ctlongitudinal movement; and Fig.3*,a 
section, very greatly enlarged, corresponding 
to Figs. 1* aud 2* and illustrating the relative 
relation between the duplicate and matrix 
prior to the removal of the former. * 

In the views corresponding parts are rep- 
resented by the same letters of reference. 

A represents the matrix or mold, carrying 
on its bore a negative representation of the 
record to be reproduced. 

B represents the blank to be duplicated, 
which is preferably provided with a tapered 
bore, as is now common, and which is of suffi- 
cient thickness to maintaix its shape during 
and after the act of disengagement from the 
matrix. This blank is tarned down so that it 
may beinserted within the matrix or mold with 


shrinkage of the duplicate record effects a | a close fit, as shown in Figs. 1 and i*. The 


sufficient separation of the surfaces of the 


blank to be duplicated may be and prefer- 


5 


2 





Raymond R. 
Research Libary 


ile 


ose" 
718,209 s 
t 
i ably is of a harder material than can be prac- | that consists in impressing a plastic record- 
‘ tioally or satisfactorily engraved, indented, | tablet against a suitable matrix by its own 
7° or-cat by a phonographic recorder, whereby | expansive force. 
8 the duplicate phonographic records will be 2. The method of producing hollow cylin- 70 
8 nore durable than could be obtained in the | drical phonograms, which consists in obtain- 
rr first instance by the operation of arecording | ing a mold having a reverse phonogram-rec- 
be or indenting device actuated directly by the | ord on the inner wall of a cylindrical open- 
875 sound-waves. Theso blanks may therefore | ing, forming a hollow cylindrical plastic 
o bo made of a relatively hard material, such as | phonogram within ssid mold, releasing the 75 
8 asphalt, or of stearic acid or stearate of soda | phonogram from the mold by a radial con- 
'. mixed with varying proportions of fine preci- | traction of the phonogram sufficient to en- 
3 pitates—snch as chalk, slaked lime, or lamp- | tirely clear the surfaces, and removing the 
ry black—cr waxes or resins may be used, such | phorogram from the mold by direct longitudi- ' 
as sealing-wax or shellac mixed with fine | nal movement. 80 
precipitates, like chalk, or polished ecbonite, 3. The method of producing hollow cylin- 
voleanized hard rubber, or celluloid may be | drical phonograins which consists in obtain- 
used, or glue may be employed either alone | ing a mold having a reverse phonogram-rec- 
or mixed with precipitates, such as chalk. ord on the inner wall of acylindrical opemi..z, 

C, Figs. 2and 2+, represents a tapered man- | forming a hollow cylindrical plastic pheoo- Ss 
drel, which may be inserted within the blank B. | gram witnio said mold, releasing the phono- 

D represents a support for the matrix or| gram from the mold by a reduction in tem- 
mold and for the blank within the same, said | perature sufficient to eotirely clear the sur- 
support having an opening E therein, where- faces, and remuving the phonogram from the 
by the mandrel C may be moved longitudi-| mold by direct longitudinal movement. 9° 
nally within the blank. 4. The method of producing phonograph- 

“ In carrying ont the process I firstintroduce | cylinders which consists in placing within a 
& the blank within the matrix with as close a} hollow cylindrical record mold or matrix, a 
95 fit as practical, us shown in Figs. 1 and 1°, | hollow cylindrical phonograph-blank of suffi- 
Ly kfter which the mandrel C is inserted within | cient thickness to maintain its shape during 95 
k the blank. These parts are then subjected | and after its engagement with the matrix,out- 
ot to heat, such as by beiag maintained in a| wardly expanding.such blank against said 
lL heated atmosphere, whereby the blank will, | matrix, disengaging the impressed record-cyl- 
D 100 by reason of its greater coeflicient of expan- | inder from the matrix, and withdrawing said 
id sion than the matrix or mold, be expanded | record-cyliuder from the matrix by direct lon- 100 
w into intimate contact with the record-surface | giludiual movement. 
a of the Jatter, an impression of such re 5. The method of producing phovograms 
& ord will be accurately received on thy blank. | which consists in placing within a hollow ey- 
to 105 When the blank has been thus exp F lindrieai reeord-matrix 4 hollow cylindrical 
to epgazement with the matrix or | phovosrnpb-blank of sudicient thickness to 10g 
18 mandrel C is forced tightly within the blank, maintaio its form under normal conditions, 
'y so as to further expand it mechanically, | softening said blank by heat and expanding 
d- whereby the blank will be forced into abso- | the same while heated so as to take the record 
el 110 lute intimacy with the record, and an impres- | from the matrix, shrinking the phonograin so 
li- sion will be received on the blank which will | made by change of temperature, and with- 110 
eo Ue clear, sburp, and an absolutely faithful | drawing the same from the matrix by direct 
a reproduction of the origival record. After | longitudinal movement. 
ry the mandrel has been forved within the blank 6. The method of producing pisnseeamat 
Wg 115 itis immediately withdrawn, and the blank | which consists in placing within « hollow ma- 
78 is then chilled in any suitable way, such as | trix « hollow body of plastic inaterial, said 115 
ix by placing the matrix, with the blank con-| body being a cylinder on its outer surfzce and 
tained therein, in a refrigerating-chaimber. | having a tapering central longitudinal aper- 
p- In this way the blank or duplicate will shrink | ture, softening said body by heat and expand- 
mw or contract radially, as showa in Figs. 3 and ing it into the matrix by the longitudinal 
1g 3*, sufficiently to be removed from the matrix | movement of a tapering plunger within the 120 
+4 or mold by a direct longitudinal movement. | plastie body, shrinking the plastic material 
Owing to the extreme shallowness of the | and withdrawing it from the matrix by direct 
d, phonographic-record groove, a suificient ra-} longitndinal movement. 
d 125 dial separation between the resulting dupli- 7. The process of duplicating phonograms 
fi- cate and the matrix or mold will take place to | having a phonographic record thereon, which 125 
ig prevent any longitudinal coutraction of the | consists in forming a matrix or mold wherein 
we & uplicate from injuring the record -surface | the original record will be reproduced in re- 
it thereof. lief, in loosely engaging a blank phonogram 
h 130 Having now described my invention, what | with said matrix, and in finally intimately en- 
16 Iclaim as new, and desire to secure by Letters gaging the blank phonogram with said matrix 130 
4 Patent, is as follows: or mold by changes in temperature, substan- 
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8. The process of duplicating phonograms 
having a phonographic record thereon, which 
consists in depositing a metal on said phono- 
gram to form a matrix or mold wherein the 

5 original record will be reproduced in relief, 
and in intimately engaging a blank phono- 
gram with the said matrix or mold by achange 
in temperature, substantially as set forth. 

-9.'The process of duplicating cylindrical 

10 phonograms having a phonographic\record 
thereon, which consists in depositing a metal 
on said phonogram to form a matrix or mold 
wherein the original record will be reproduced 
in relief, in inserting the ‘continuous cylin- 

1§ drical blank to be reproduced within said ma- 
trix or mold, in expanding the blank into in- 
timate engagement with the record iu relief 
carried by the bore of said matrix or mold, 
the cylindrical blank being sufficiently thick 

zo to maintain its shape during and after the 
act of disengagement from the matrix, and 
finally removing the cylinder by direct longi- 
tudinal movement, substantially as set forth. 

10. The process of duplicating cylindrical 

45 phonograms having a phonographic record 
thereon, which consists in depositing a metal 
upon the original phonogram so as to form a 
matrix or mold, in inserting the blank to be 


reproduced within said matrix or mold, in. 


go expanding the blank into intimate engage- 
ment with the record in relief carried by the 
bore of said matrix or mold, in finally shrink- 
ing the biank to disengage it from the matrix 
or mold, the cylindrical biank being made 
35 sufficiently thick to maistain its shape dur- 
ing and after the act of disengagement from 
the matrix, and finally removing the eylinder 
by direet longitudinal movement, sudstan- 
tially as set forth. 
40 «11. The process of duplicating cylindrical 
phonograms having a phonographie record 
thereon, which consists in depositing a metal 
on said phonogram to form a matrix or mold 
wherein the original reeord will ba reproduced 
in relief, in inserting the blank to be repro- 
duced within said matrix or mold, in heating 
the blank, whereby the same will be expand- 
ed into engagoment with the record in relief 
carried by the bore of said matrix or mold, 
50 and in finally subjecting the expanded blank 
to pressure to more intimately engage it with 
said record, substantially as set forth. 
12. The process of duplicating cylindrical 
phonograms having a phonographie record 
$5 thereon, which consists in depositing a metal 
on said phonogram to form a matrix or mold 
wherein the original record will be reproduced 
ia relief, in inserting the blank to be repro- 
daced within said matrix or mold, in heating 
60 the blank, whereby the same will be expand- 
ed into engagement with the record in relief 
carried by the bore of said matrix or mold, 
in subjecting the expunded blank to pressure 
to more intimately engage it with such rec- 
ord, and in finally ehilling the blank to re- 





4 


a 





move it from the matrix or mold, substan- 
tially as set forth. 

13. The process of duplicating cylindrical 
phonograms having a phonographie record 
thereon, which consists in depositing a metal 
upon the original phonogram to form a matrix 
or mold, in covering said matrix or mold with 
a metal backing, in introducing the continu- 
ous cylindrical phonogram to be reproduced 


7s 


within said matrix or mold, inexpanding said 75 


phonogram into intimate engagement with 
the record in relief carried by the bore of said 
matrix or mold, the cylindrical blank being 
made sufficiently thick to maintain its shape 


during and after the act of disengagement 80 


from the matrix, and finally removing the 
cylinder by direct longitadinal mevement, 
substantially as set forth. 

14. The method of prodiieing phonograms, 
which consists in securing a hollow metallic 
mold or shell coutaining ibe reverse record, 
placing in said mold en ex zunsible blank snf- 
ficiently thick to maintain its shape during 
and after its removal! from the mold, expand- 


85 


ing both by heat, impressing the record in tha 90 


blank, contracting the phonogram so made by 
the withdrawal of heat, and removing the pho- 
nogram from the mold by a direct longitudi- 
nal movement, substantially as set forth. 


- 15. The process of duplicating cylindrical 95 


phonograms having a phonographie record 
thereon, which consists in depositing a metal 
apon the original phonogram so as to form a 
matrix or mold, ia inserticg within said ma- 
trix or mold a blank to be reprodaced made 
of a material aaving # higher coeficient of 
expansion than said matrix or moid, and in 
heating the blank and matrix carried thereby, 
whereby the blank will be expanded into in- 
timate engagement with the record in relief 
earried by the bore of said matrix or mold, 
substantially as set forth. 

16. The process of duplicating cylindrical 
phonograms having a phonographie record 
thereon, which consists in depositing in a 
vacuum a metal vapor upon the original pho- 
nogram, electroplating a metal thereon so as 
to form a matrix or mold, in inserting the con- 
tinuous cylindrical blank. to be reproduced 
within said matrix or mold, in expanding the 
blank into intimate engagement with the rec- 
ord in relief carried by the bore of said ma- 
trixor mold, the vyindrical blank being made 
sufficiently thick to maintain its shape during 
and after the act of disengagement from the 
matrix, and finally removing the cylinder by 
direct longitudinal muvement, substantially 
as set forth. 

17. The method of proaucing recora-cylin 
ders for phonographs, which consists in first 
forming a record on a cylinder of wax or other 
relatively soft material, rendering the sur- 
face of the wax cylinder electrically conduct- 
ive, and electrolytically depositing metal 
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expanding under pressure within the matrix 
a cylinder or tube of softened material sufli- 
ciently thick to maintain its shape during 


and after the act of disengagement from the_ 


$ matrix, and fivally removing the cylinder or 
tube by direct longitudinal movement. 

18. The herein-described process of mold- 

ing sound-recordsin celluloid, which consists 


of softening a celluloid tablet and then fore- { 


ing the same against a suitable matrix by its 
own expansive force, substantially as de- 
scribed. 
This specification signed and witnessed this 
21st day of February, 1898. 
THOMAS A. EDISON. 
Witnesses: 
J. F. RANDOLPH, 
Ricup. N. Dyer. 
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To all whom it may concern, 

Be it known that I, JosePH W. JONES, of 
the city and State of Now York, have invented 
new and usefal Improvements in Sound-Re- 
cording Tablets, which are fully set forth in 
the following specification. 

, Sound-records of the type characterized by 
vertical irreguiarities corresponding to sound- 
waves (commonly known as ‘‘ graphophone” 


wn 


to or ‘phonograph ” records) are engraved ina 


wax-like material and may be employed di- 
rectly for purposes of reproduction. Copios 
or duplicates aré obtained fron such origi- 
uals by the weli-known machanical process 


ts of duplicating by means ‘of a ‘“duplicating- 


machine.” These duplicates also are en- 
grayed, and the material in which they are 
formed is no harder or more durable than the 
original recording material, The making of 


20 each such duplicate defaces the original more 


er less, so that the duplicates get poorer and 
poorer, while the original is soon worn down. 
On the other hand, gound-records character- 
ized by lateral undulations (the type being 


25 commonly known as ‘‘gramophone-records”) 


are produced by tracing a line in a film de- 
posited on a plate and are incapable of direct 
reproduction, At present the tracing so ob- 
tained is etched into the plate by an acid, and 


30 from the grooved plate thus produced js ob- 


tained an electroplate for stampiag out the 
commercial record. This method of produc- 
ing commercial records has certain defects, 
so that the copies thus produced are not cor- 


35 rect representations of the path of the re- 


cording-stylus. Inu an: earlier application 
‘No.659,170, filed November 19, 1897) I have 
lescribed an improved method of producing 
commercial records of this type which are 
This method 
consists, briefly, in making the original rec- 
ord-groave of full depth in the tirstinstance, 
thus avoiding the necessity of etching, uext 
coating the record with 2 conducting medium, 


45 then electroplating, and finally pressing this 


electroplate matrix into the material to be 
stamped. 

My present invention is broader, applying 

,, to records of both the types referred to and 








comprising the new sound-recordiug tablet 
constituting the subject-matter claimed here- 
in and the process claimed in divisional ap- 
plication, Serial No. 113,327, filed January 
26, 1902, Briefly stated, said process con- 
sists in making the original record-groove of 
full size in or upon # surface suitable for re- 
cording aud which at the same time is itself 
an electrical conductor, then electroplating 
the record-surface, und finally using the ma- 
trix so obtained as a die or stamp. 

To prodnce.the new recording-tablet, I first 
take any substance that bas sufficient body 
or cohesion to withstaud the electroplating 
and retain its form, while at the samo time 
it must be capable of receiving. a 1ecord— 
that is, be readily remevable by the record- 
ing-stylus with as little resistance as possible. 
As the original record is not used for repro- 
ducing sounds directly, (as in case of grapho- 
phone-recovds,) it need not be near so hard 
as graphophone blanks, This material may 
be designated as ‘‘ wax-like,” which term will 
be used in this application to indicate any 
plastic material snitable for the purpose that 
is of sufficient body without offering too 
much resistance. This wax-like material is 
then prepared for use by impregnation with 
some electric conductor, hereinafter called 
simply a‘‘conductor.” Asanexample, I may 
take ordinary beeswax and add a little rosin 
to harden it slightly and then impregnate the 
mixture with graphite or other suitable con- 
ductor. As only that portion of tha record- 
ing material which will be. exposed to the 
action of the electric bath need be a conduct- 
ing medium, the graphite (orother conductor) 
may be impregnated throughout the bulk or 
body of the material merely toa slight depth 
beneath the surface, or, in other words, to or 
slightly below the depra of the sound-groove 
to be formed therein. The proportion of con- 
ducting material ewployed may be varied ac- 
cording to circumstances, depending upon 
the character of the ingredients and the kind 
of conductor employed. The recording ma- 
teria] is now shaped into tablets or disks for 
use. Better effects are obtained by burnish- 
ing the surface of the disk before recording, 
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This gives the surface a beautifal smooth pol- 
ish and spreads out the particles of graphite 
fee other conductor) over the recording-sur- 

@ s0 as to produce a perfect eouducting- 
surface. 

In using the herein-claimed sound-record- 
ing tablet in aecordance with the process of 
my said divisional application said tablet is 
placed upon a ssiiable sound-recordiug ma- 
chine, and tho 
upon the surfaca of the tablet. The grooves 
are made once for all of full depth and size 
and require sic teepening or enlarging by an 
etching fluid or otherwise. The record-groove 
may be either of the vertically-undulated 
(graphophone) type or of the laterally-nndu- 
lated (gramophone) type. This finished origi- 
nal record is placed in an electric bath, while 
a coating or plate of metal, as copper, is de- 
posited thereon by electrolysis. The electro- 
plate and the original are then separated, and 





_the latter may be used repeatedly in the same 


manner. The electroplate matrix contains a 
faithful counterpart in reverse of the irregu- 
larities constituting the original record of 
sound. It is pressed intoany suitable mate- 
rial that when treated is coniparatively yield- 
ing (as compared with the matrix) but that 
is (or becomes) sufficiently hard to retain its 
shape and withstand reproduction and ban- 
dling. Electroseand other fibroussubstances 
are particularly suited forahis purpose, 

It will be observed that by my improved 
process can produce from the original record 
any uumber of matrices that may be used to 
multiply indestructible copies or duplicates, 
that 1 avoid the aberrations due to the etch- 
ing process aud the blurrings caused by de- 
positing a conductor upon # record already 
formed, and that the matrices produced by 
this improved method are absolutely faithful 
counterparts of the original and the com- 
mercial records for that reason better. 

To thedrawings anrexed hereto to illustrate 
this invention, Figure 1 shows a recording- 
tablet A, being a wax-like mix:ure impreg- 
nated with a conducting medium. Fig. 2 
shows tablet A being burnished, as by a brush 
B, the tablet being on a rotating wheel 5. 
Fig. 3shows the tablet after having the sound- 
record cut thereon as suspended in the elec- 
troplating-bath C. Fig. 4 shows the electro- 





»ound-record is made in or- 


plate-die D being pressed into a disk E of 
fibrous material, and Tig. 5 shows the com- 
pleted commercial record E. 


claim— 
1. Asound-recording tablet made ofa mate-- 
rial electrically conductive throughout its 


ras to be acted upon by a recording-stylus 
actuated by sound-waves in the act of for: 
ing a sound-record. 

2. A sound-recording tablet composed of a 





its bulk or body, of such normal consistency 
2s to be-acted upon bya recording-stylus ac- 
tuated by sound-waves in the act of forming 
a sound-record, and having its surface bur- 
nished, 

3. A sound-recording tablet made of wax 
or wax-like material impregnated throughout 
its bulk or body with an electrically-condact- 
ing material and of such normal consistency 


tuated by sound-waves in the act of forming 
a sound-record. 

4, A sound-recording tablet made of wax 
or wax-like material impregnated throughout 


ing material in a finely-divided state and of 
such normal consistency as to be acted upon 
by a recording-stylus actuated by sound- 
waves in the act of forming a sound-record. 


wax or wax-like muterial impregnated 
thronghout its bulk or body with graphite, 
and of such normal consistency as to be acted 
upon bya recording-stylus actuated by sound- 


6. A tablet for receiving a record of sound, 
consisting of a non-conductive substance im- 
preguated with a conducting substance the 
mixture being of such normal consistency as - 


in by a recording-stylns actuated by sound- 
waves, 

Iu testimony whereof I have signed this 
specification in the presence of two subserib- 


| ing witnesses. 
| JOSEPH W. JONES. 
Witnesses: ‘ 





Cc. A. L, Massig, 
Euisua K. Camp. ° 


55 
Having thus described my invention, I 


bulk or body and of such normal consistency 60 
material electrically conductive throughout 65 
7o 
as to be acted upon by a recording-stylusac- 75 
its bulk or body with an electrically-conduct- 80 

5. A sound-recording tablet composed of 85 
waves in the act of forming a sound-record. 90 


to enable a sound-record to be formed there- 95 
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Dodd Deposition. 


In American Grapnornone Company March Term, 1906, 
vs In Equity, 
Nationa, PHonocraru Company. No. 11. 


January gth, 1906. 

Met pursuant to agreement. . 

Present——Puinie Macro, Eso., for Complainant; Frank L. 
Dyer, Esg., for Defendant. 10 
DAVID A. DODD, a witness on behalf of defendant, having 
been first duly sworn, testifies in answer to questions by Mr. 

Dyer, as follows: 

DIRECT EXAMINATION, by Mr. Dyer: 

Q. 1. Give your name, age, residence and occupation? 

A. David A. Dodd: age, 44; residence, 273 Dodd Street, East 
Orange; occupation, foreman in charge of the wax-making de- 
partment of the Edison Phonograph Works. 

Q. 2. What is this wax used for? 

A. Making blanks and records also. “ . 20 

Q. 3. How long have you had charge of this wax? 

A. Since May, 1897. 

Q. 4. How did you happen to be put in charge of this-work ? 

A. Mr. Aschenger was in charge. and he imagined the fumes 
from the wax was injuring his health (he told me that personally) 
ation in to.Mr. Gilmore. Mr. Gilmore put me 




















and sent his resi; 





in charge in his place. 


Q.5. Were you employed by the Edison Phonograph Works 








prior to the time you tack 3 \schenger’s place? Ad. Yes, sir 

Q. 6. In what capacity ? 30 

aA. T was employed in the nickel-plating department prior to 
that. 

Q. 7. How long 
department? 4. From Mea 

Q/8. Did Mr. Aschenger explain the manufa 
composition to you before he left? 4. He did. 

Q.9. How long did it take you to understand this manufac- 
turing operation ? 

A. LT took hold of it immediately, Mr. Aschenger being with 
me about one week. 40 
Q.10. Is the blank composition now made by the Edison 

- Phonograph Works under your direction, of the same formula, 





1d you been in charge of the nickel-plating 
1X90—just seven years. 











ture of the wax 


67 NEW 














“ 
- 
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| : 
~ } F and is it made by the same process as explained to you by Mr. 
| : Aschenger? 4. It is. 
{ | Q. 11. Have you made this composition continuously since 
May, 1897? A. [ have. 
Q. 12. In small amounts or in large amounts? 
re A. In large amounts. c 
* Q. 13. Please put on the record the wax composition given you 
s by Mr. Aschenger in May, 1897, and which you say has been 
continuously used since then? 
to, Lam not prepared to do this now, but I will get Mr. Aschen- 
ger’s formula and produce it at the next session. 
~ 


Q. 14. Can you state the different ingredients that you have 
used in the composition since May, 1897? 

A, We use in our composition of wax, stearic acid, ceresin, 
metallic aluminum, caustic soda, and sal-soda. 

Q. 15. Have you al 
& A. T have. 

H Q. 16. Without reference to the particular amounts of the 
several ingredients used, please describe the process for making 
‘ ao the wax, as carried out by you in 1897? 

A, First. our solution was made up. using caustic soda, alu- 
minum and water; after this was brought to a boil until the metal 
is all dissolved, then the carbonate of soda, or sal-soda, is added 
to this solution. After this is thoroughly dissolved, it is passed 
through a filter; this filtered solution is now ready to be added 
to the stearic a 








vs used these ingredients? 











id that has been melted and to a temperature of 
about 280 degrees F,, ng a ladle full ata time. -\s the solu- 
id, the heat has t6 be gradually raised 
to the kettle of wax in the progress of making. When the solu- 
t jo tion is all in, the temperature of the wax should be about 430 
} degrees F., at which temperature it should remain until it is 
thoroughly foamed off. The wax is passed through a filter and 
re is ready to manufacture our blanks of. 
Q. 17. You spoke of ceresin as one of the ingredients in the 
composition. When is this material added? 
‘ aA. After the solution is all in. I neglected to state that. 





- tion is added to the stearic 














Q. 18. What is the purpose of adding the solution slowly? - 
A. It would cause our kettle to foam over if we added a large 
quantity at a time. 
40 Q. 19. What is the purpose of raising the temperature of the 
composition to about 430 degrees F.? 
al, We gradually raise the temperature up to that because as 
we gradually add the solution the melting point of the wax be-' 
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comes higher, consequently we have to raise the heat on the wax 
nee to a higher temperature. 








Q. 20. You spoke of the operation of “foaming off.” How } 
long is this maintained? I 
A. For about two and a half to three hours. 
om Q. 21. Dependent on what? 
en A. On the foam which still remains on the top of the wax. 
The heat drives all moisture from the kettle. 
n- Q. 22. Is the process you have described the one that you 
have used continuously since May, 1897? 10 
vee A. With the exception of making our solution. Instead of 
solving the metal in the caustic in water, I also add the carbonate 
i at the same time. 


Q. 23. Then, as I understand it, in May, 1897, you added the 


sal-soda at some other stage of the operation than in the for- 
mation of the solution? 





® A. No, that is not it. I started to make the solution, dis- 
Hi solving the metal in the caustic, and after thoroughly dissolved, 
adding sal-soda to the solution, obtaining the same results by 
either process. 20 
Q. 24. Can you put on the record the wax formula as you now 
~ 


use it at the present time? 

dA. can. Our composition that we use for making the wax 
at the present time is composed of 850 ibs. of stearic acid, 173 
Ibs. ceresin. The ingredients for making the solution are 1487 
grams of sheet aluminum, 3842 grams of caustic soda and 153 
w Ibs. of sal-soda, F 

Q. 23, Is it your present recollection that these proportions of 
ingredients differ materially from the formula explained to you 
by Mr. Aschenger in May, 1897? 30 

A. It does not, very little changes being made, if any. 

Adjourned subject to agreement. 














- 
| Sept. 28. 1906. : 
| The examination of Mr. DODD is continued by Mr. Dyer. 
~ i Q. 26, Do I understand that when you took charge of the 
wax manufacture in May, 1807, Mr. Aschenger gave you writ- | 
y ten instructions concerning the formula and manner of making 
the wax? 
A. He did not give me the formula, but dictated the same, 
w and I wrote it down. 
' . 
- 
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| Q. 27. Can you produce your original note made at Mr. Asch- 
| enger’s dictation? 

| 


A. I cannot, but I can give you a copy of the same. 
Q. 28. What became of the original note? 
A. The original I had in a small pass book, and after keeping 
it for several years, made a copy of it in another book, before 
destroying the old book, 
Q. 29. Please produce the copy of the original note and read : 
the same on the record? 
10 Objected to as incompetent. 
A. “Aluminate of soda solution, quantity to every 100 Ibs., 
) | Stearic acid. 
| 22-1/2 Ibs, Sal-soda. 
| 458 Grams Caustic Soda. 
: 173 “  Aluminurh Metalic. 
4 gals. water. For one batch, three times the quantity of the 
above chemicals. Heat 300 Ibs. © Stearic Acid to 280° Fahren- 
heit, then add carefully the Aluminate of Soda solution, about 
% gal. at a time, after all the solution is mixed in, raise the heat 
j 20 to 430° Fahrenheit, let the above foam off, then add 30 Ihs. 
\ Ceresin cakes, raise the heat to 436° Fahrenheit, and filter n 
through cany 


€ “ 





CROSS-EXAMINATION, by Mr. Masste. 

+Q. 30. As foreman in charge of the wax making department 
of the Edison Phonograph Works, de you make wax for muas- 
ters, for blanks, and for molding records too? sl. I do. 





€ 





be +Q. 31. Do you make the same composition for masters and 
for blanks 4. I do, ‘ 
309 xQ. 32. How is the composition different from the compo- | 


14 sition for the molded record? 
The question is objected to and the witness is in- 

P structed that he is not called upon to divulge factory 

bad operations which he may be now practicing, For the 
purposes of this case, it was admitted by defendant that | 

subsequent to the grant of the patent in suit and prior 

| to the filing of the bill herein, defendant made use of a 
composition disclosed in patent to Aylsworth. No. 








y¥ 
40 Furthermore, the witness had not testified on direct 
examination concerning the manufacture of molded 
record composition, and the question is therefore addi- 
\; : tionally objected to as incompetent, immaterial and 
q 


Raymond R. Wile 
Research Libram 





. DEFENDANT'S EXHIBITS. 531 


irrelevant. The witness is instructed that he is not 
called upon to answer the question. 

A, I decline to answer. 

+Q. 33. Confining yourself for the present to the period be- 
tween June 13, 1898 (the date of the patent in suit) and April 
1, 1905 (the date of the bill) in what respects did the compo- 
sition for molded records differ from the composition of masters 
and blanks. 

Objected to as incompetent, irrelevant and im- 
material. 

A, There was practically no difference, other than adding 
other materials, such as carnauba wax, to harden our composition 
and a black pigment, such as lamp black, to color it. 

+Q. 34. How do you fix the date of your taking charge of the 
wax making department of the Edison Phonograph Works? 

A. From memory, knowing that [ left the nickel-plating de- 
partment at that date to take charge of the wax-making depart- 
ment. 








+Q, 35. During the period inquired of in +Q. 33 did you 
make use of the same methods, temperatures, et¢.. in making the 
wax compositions for these three different purposes? 

a. They are all treated the same way. 

+Q. 36. We will for the present confine ourselves to the com- 
position for blanks and masters. [ understand that you first 
employed a temperature of about 280° F. and subsequently ran 
the heat up to the higher temperatures, Was the composition 
at the lower temperature in a per fectly limpid state? 

A. When the st 


about 280° 

















¢ acid was melted. die temperature was 
. at which point it was perfectly limpid. As the 





solution was added, the melting point was gradually raised. so ; 





that the temperature was increased gradually up to 430° F. It 
would be possible to add the solution by not raising the tempera- 
ture above 280° but it would be very slow indeed. owing to the 
fact that the water would be driven off very slowly 

+Q. 37. Did you make the blank cylinders? 4. 1 did. 

+Q. 38. These blanks were then shaved down to the finished 
article to be sold either for blanks or to constitute masters, were 
they not? 4. They were. 

+Q. 39. Did you have charge of this work? A. I did. 

+Q. 40. Was there any difficulty in casting the blanks? 

A, There was not. 

+Q. 41. Was there any difficulty in getting the blanks out of 
the mold? A. There was not. 

















10 


20 


40 
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+Q. 42. In trimming down the blanks, did you observe whether 

or not they had a smooth uniform structure, such as to suit them 
perfectly for receiving the record? 4d. Yes. 
*Q. 43. Are you able to state whether in these respects they 
were inferior to the composition made during the same period 
for molded records? 
Objected to as incompetent, irrelevant and immaterial. 
A. Tf anything, more smooth. 
*Q.44. Who was the person who regulated the heat to be 
ro employed, I mean the person who observed the thermometer and 
actually knew what the temperature was? 


} 
\ 
' 
A. The man in charge of the kettle of wax in the progress of | 





making. 
Signature and certificate waived. 


Thornberry Report. - : \ 
‘ , | 
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= COMPANY. 
ctory: Bridgeport, Conn. ; 
T. H. Macdonald, Manager. 


Sept. 4. 1906. 





Mr. Macpox arp :— 
Attached herewith 





1 will find reports from the several gen- | 
tlemen. who either witnessed the operations as performed by the 
writer or else did the work themselves. 


Records from the following formule, were made, y 





-—tor- 
mula =.\. Patent of 1898, with temperature called for in Patent 
of 1899: to be known as $3. Formula 22. Patent of 1898, 
with temperature called for in Patent of 1899: to be known 





Formula =.\. with tempernture called for in Patent of 
18gg, with the addition of Carnauba, the amount specified by the | 
table of Mr. Aylesworth: to be known as +2. Formula +B, 
with temperature called for in Patent of 1899, with the addition 
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of Carnauba, the amount specified by the table of Mr. Ayles- 
worth; to be known as #5. 

The materials in the above formule were weighed and placed 
in the cooking kettles by the writer. A constant temperature of 
450° F was maintained during the cooking, which lasted for six- 
teen hours. The mixtures were then filtered and transferred to 
other kettles, where records were dipped. During the process of 
dipping, a constant temperature of 410° F was maintained in 
every case. No difference, between the Wax of the several for- 
mulz, could be detected during the processes of cooking, dipping, 
and cooling while the Wax was in the moulds. 

The records were then taken to the Chemical Laboratory put 
in cartons, and then delivered to Mr. Macdonald by the writer. 
One record from each formula was put on a BF electric machine 
running at 160 revolutions per minute, the average speed of any 
cylinder machine. Sp: 








ing Reproducers were used and a wear 
test was made. A similar wear test was made on two regular 
Columbia records, to be known as records number 1 and 4. These 
last two records were made from the same Masters as the records 
in question. 

At the end of every fifty reproductions, these records were 
submitted to Messrs, Belcher, Capron and Osborne. These gen- 
tlemen have been employed by the American Graphophone Com- 
pany something over seven years, and are competent judges as 
to the surface ing qualities of any record. At the end 
of the 175th reproduction of these records, the 3rd and 6th record 
were worn out entirely. 











and wea 





At the end of the 200th reproduction, 





the 2nd and 5th reco were worn out entirely. Showing that 


the only effect. produced by the addition of Carnauba, is to harden 
the wax and increase the wearing quality of the record. 


F. L. THORNBERRY. 





Io 
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UNITED STATES 





PATENT OFFICE. 


CIHICILESTER A. BELL AND SUMNER TALNTER, OF WASILINGTON, D. C. 


RECORDING AND REPAODUCING SPEECH AND OTHER SOUNDS. 


SPECIFICATION formiug part of "Letters Patent No. 341.214, dated May 4, 1886, 
Application filed Jeue 27, (885. Serial No, 170,044. (Nu model.) 





To all whom it may concern: been practicable wtth the indented records 
Be it known that we, Citicursrer A. BELL | heretofore in usc, but the recorded vibrations 





* aud SuMNER Talnrer, both of Washington, 
in the District of Coluiubia, have invented a 
5 new and useful Improvement in Recording 
and Reproducing Specch and other Sounds, 
which improvement is fully set forth in the 
following specification. 
This invention relates to the formation, ina 
10 solid substance, of elevations and depressions, 
or other inequalities corresponding more or 
less perfectly to the forms of sound-vibrations, 
and the reproduction, by means of such ine- 
qualities, of the sounds represented by them. 
15 Theinvention consists, first,in the formation 
of the record or ‘‘ phonogram,”’ as it has been 
called, by meansot a cutting-style which is vi- 
brated by the sound-waves or sonorous vibra- 
tious to be recorded. The vibrations may beim- 
20 pressed upon the style directly by the impact 
of the sound-waves upon some device mechan- 
ically connected with or carried by the cutting- 
style or its support, or indirectly throngh the 
action of an electric current or other suitable 
25 vibratory medium. Heretofore a large num- 
ber of contrivances.have been devised for con- 
verting electrical impulses into mechanical 
vibrations, and they could, of course, be used 
for vibrating the cutting-style. Otherwise 
jo they have no relation to this part of the pres- 
eot invention, the essential new feature of 
which is the removal of material to form the 
record by a cutting, gouging, or gravingaction 
of the vibratingstyle. Heretofore the vibrat- 
35 ingstylehas,asin Edison’s well-known phono- 
raph,simply indeuted the recording material. 
t has been proposed to cut the record in the 
edgeofastrip of metal or other solid material 
by vibrating the strip in contact with the cut- 
40 ting-edge ofa rotary disk cutter; but this pro- 
posal is essentially different from this inven- 
tion, the new mode beingapplicable to cniting 
the record upon all sorts of surfaces, and not 
upon strips only, and is, besides, believed to be 
4§ laterin time than this invention. Under this 
part of theinventiou are included the vibrato- 
ry cutting-style as a new device in a sound-re- 
corder, and the combination of the same with 
other device:; also the cut or engraved record 
50 itself. Inthis new or improved form of record 
not only may a larger number of words or 
sounds be recorded in agiven surface than has 











are also sharper and better defined. It is 55 
found that an indenting style smooths over * 
the crests of the larger elevations, aud also 
rabs out some of the finer ones. : 

The invention consists, secondly,.in engray- 
ing or cutting the record in a waxy or amor- 60 
phous, and slightly cohesive substance. Pref- 
erably, « compound of beeswax.and paraftine 
(the latter in excess) is employed. Thiscom- 
pound has no tendency to clog the style, but 
is readily removed thereby in chips or shav- 65 
ings. This part of the invention also consists , 
in a recording material composed of a wax or 
waxy surface on a paper orpasteboard foun- 
dation. Heretofore it has been proposed to 
use soft paper saturated or coated with par- 7o 
affine as the material for recording by the 
indenting method; but its ase does not appear 
to have been successful, and an outer layer of 
tin-foil was therefore employed to receive the 
indentations. 75 

The invention consists, thirdly, in cutting 
or engraving the record in the form of a 
groove with sloping walls, the sound-waves 
being represented by elevations and depres- 
sions at the bottom of the groove or otherwise. 80 
The advantage of this form of record is that 
it ca ao efficient guide to the reproducing- 
style. 

The invention consists, fourthly, in loosely 
mounting the reproducing-style so that itcan 85 
readily be guided by the record. Preferably 
the reproducing - style, or rather what may 
be called the ‘head’ of the reproducing in- 

is mounted on an universal joint, 
yle is pressed against the record by 90 
the yielding. pressure of a spring or weight. 
Practically in the instruments made by as 
the pressure is due to the weight of the in- 
strument, modified by the elasticity of a sec- 
tion of soft-rabber tube, which supports the 95 
same and constitutes a universal joint; bat 
evidently there are many devices which can 
be used to mount the reproducer, so that it is 
free to follow the sound record or phonogram, 








and which, therefore, would .be within the too 


spiritoftheinvention. Thereproduciug-style, 
mounted as just explained, is specially adapt- 
ed for use in connection with a record in the 
form of a groove with sloping walls, and this 
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combination is specially claimed; but it a 
iso be usefully employed in connection with 
other fo: of record. 
ution consists, fifthly, in reprodue- 
5 ing directly frum the wax record. It is 
found that such a record hassuflicient strength 
to withstand the rubbing action of the repro- 
dicing-style, so that a considerable number of 
reproductions can be obtained from it. The 
to smoothness of the wax gives it agreat advan- 
tage in this regard, So far as we are awar 
no one has reproduced sounds froma wax rec: 
ord by rubbiug a style or reproducer over it. 

The invention consists, sixthly, in a repro- 

15 ducer or reproducing instrament iv which the 
reproducing-style, instead of being placed be- 
hind its support, projects at the point beyond 
the edge thereof. Oue practical advantage of 
this is that it enables the position of the style 

20 ou the record or phonogram readily to be ob- 
served. 

The invention consists, seventhly, in cutting 
the sound-record ina fusible material, (the 
waxy compound before referred to, for exam- 

25 ple,)and then melting the surface slightly, so 
as to remove any roughness left by the eutting- 
style. These ronghnessesare altogether outside 
of the sound-vibrations,and give rise in repro- 
ducing toscraping noises, which interfere with 

30 the intelligibility of the sounds reproduced. 
‘These scraping noises are greater with some 
other modes of reprodneing which we have 
devised, and which will form the subject of 
other patents, than they are with a rubbing 

5 style; but even with the latter the additional 
smoothness given to the surface by the partial 
fusion bas some advantage. 

The invention consists,eighthly, in asound- 
recorder having a cutting or graving style 

4o which is held by elastic or yielding pressure 
against the surface on which the record is to 
be made, The object is to enable the vibra 
tory graver or cutting style to ride over in 
stead of plowing through any elevations on 

45 the recording-surface. The depth to which 
the point of the cuttiag-style is embedded in 
the record affects the amplitude of the style’s 
vibration. By this improvement the depth is 
kept uniform, notwithstanding any slight un- 

50 evenness of the recording-surlace. 

The invention consists, ninthly, in having 
the recorder, of whatever description, or the 
reproducer, or both, rest against the tablet or 
recording material by gravity. 

‘The invention consists, tenthly, in combin- 
ing, with a sound-recorder or recording-in- 
strument of any suitable description, and spe- 
cially with one having a eutting-style, a tube 
or hollow standard on which the recorder is 

60 mounted, and through which the sound-waves 
are conveyed to the same. This part,of the 
invention also consi ts in supporting this hol- 
low standard on a hinge, and having a sound- 
conveying tube communicate with the interior 

65 thereof through the hinge. This part of the 
invention further consists in supporting the 
reproducer or reproducing-instrument on a 














hollow 
as exp! 
in sim 


sound couveying standard, the same 
ned with respect to the recorder 
arly connecting the hollow 
of the reproducer with an exterior sound- 
conveying tube. 

The invention consists, eleveuthly, in com- 
biniug with the recorder a mouth-piece so 
shaped as te inelude the nose of the user. It 
is found desirable to concentrate the sound- 
waves as ninteh possible npon the recording 
instrument or style, and if an crdinary mouth- 
piece be used the sound reproduced from the 
record is imperfect in the nasal clements, and 
sonnds somewhat like the speech of a porson 
with a cold in his head. By the use of the 
improyed month-piece this disagreeable qual- 
ity of the reproduced sound is avoided. 

The invention consists, twelfthly, in a re- 
producer in which the sonorous vibrations 
impressed by the record upon the styleare by 
the latter communic:.ted to a block, plate, or 
other body of hard rubber, and throngh said 
body are transmitted to the air or to other vi- 
bratory medium. It is found that this mate- 
rial (hard rubber) gives much purer sounds 
than metal and other substances heretofore 
employed. It appears to absorb minute vi- 
brations which give rise to scratching noises, 
and also to communicate sonorous vibrations 
without at the same time adding any foreign 
vibrations due to the movements of its own 
particles among themselves. The result is 
probably due to the high elasticity and the 
homogeneity of hard rabber. 

The iny -ntion consists, thirteenthly, incom- 
Lining with the disk of a recording and re- 
prodneing apparatus, in which the record is 
formed on the face of said disk in a volute or 
spiral by cutting or otherwise by any known 
or suitable means mechanism for giving to 
said disk a uniform surface-speed under the 
recorder. Heretofore when the record was 
formed on the face of a disk the latter has 
been given a uniform rotation, so that the 
same number of words were record d in the 
outermost circles, as in the smaller inner ones, 
By giving to the disk 1 uniform surface-speed 
under the :_corder, or by making the times 
of etch rotation inversely proportional to the 
distance of the recorder from the center of the 
| disk, the record of any given word or sound 
will be of the same length at whatever part 
of the disk it mnay be, and in this way it is 
possible considerably to increase the number 
of words or sounds on 3 given area. 

The invention further comprises certain 
special constructions, combinations, and ar- 
rangements of parts, as hereinafter set forth. 

Having now explained the principle of the 
invention, the manver in which the same is or 
may be applied will now be explained with 
reference to the accompanying drawings, 
which make part of-this specification. 

Figure 1 is a plau view of an apparatus con- 
structed in accordance with the invention, ar- 
ranged for recording; Figs. 2 and 3, respect- 






















ively, a front elevation and cross-section of 
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thé same; Fig. 4, a view in section and eleva- 
tidn of the recorder; Figs. 5and 6, views on au 
eularged scale of the graver or cutting style; 
Figs. 7 and 8, views in clevation aud section, 
respectively, of the reproducer; Figs. 9 and 10, 
similar views of another form of reprodueer, 
and Fig. 11 an elevatiou of thesound-convey- 
ing tube for use with the reproducer. 
12 to 17 represeut a modified forim of appara. 
10 tus, Fig. 12 being a back view, partly in sec- 
tion; Fig. 13, a plati, partly in section; Fig. 
14, an edge view, partly in section; Figs. 15 
and 16, views in elevatiou and section of the 
recorder, and Fig. 17 an edge view of a fric- 
15 tion-clamp making part of the apparatus. 
Figs. 18 and 19 are plan and longitudinal sec- 
tions, respectively, of a form of apparatus 
also constructed in accordance with the inven- 
tion,or with parts thereof in which the record 
20 is made on a strip, .and Fig. 20 a plan, partly 
in section, of the reproducer for use with such 
apparatus. Fig. 21 is a view of a recorder in 
which the style is operated electrically. 
Referring to Figs. 1 to 11, A is the base or 
a5 bed of the apparatus, and Ban upright frame, 
which carries the mechanism for supporting 
and moving the tablet F, (shown as a disk,) 
on which the record is to be ‘or has been 
formed. In the slide C, movable in ways of 
3o the frame B, is journaled an arbor, D,on which 
are fixed a metal disk, B,at one end and a bevel- 
gear, 1,at the other, The arbor projects be- 
yond the metal disk E, so as to form asnp- 
port for the recording-tablet F, which is re- 
35 tained thereon by the nut 2and washer 3, The 
metal disk E perfornis the double function of 
a friction-wheel and of a backing tothe record- 
ing-tablet F, The bevel-gear 1 eugages asimi- 
lar gear, 4, on the end of the screw 5, whichis 
40 journaled in a bearing iu.the slide Q, and is 
tapped through 4 stationary lug, 6, on the 
frame B, As the arbor D is revolved, the 
screw 5 is turned also, and in consequence of 
its enpagenens with the lug 6 it moves thé 
slide O lengthwise of the franie B. The rota- 
tion is commanicated to the arbor from the 
shatt 7, journaled io bearings of the frame B, 
and provided at one end with a Hy-wheel, 8, 
and crank-handle 9, and at the other with a 
50 friction-pioion, G. This pinion istormed, 2s 
shown, of rubber disks clamped together be- 
tween metal washers. It bears against the 
back of metal disk E, and communicates. mo- 
tion to it. As the slide C js moved by the 
55 action of the screw 5, the metal disk His car- 
ried past the friction-pinion, so that it touches 
the metal disk in aspiral line,and servestogive 
aunifprmsurface-specd to each part of the disk 
as it in tarn comes opposite said piniou, The 
60 recorder H is placed on the opposite side of 
the metal disk E, preferably as shown, with 
the point of the graver or cutting style,11 
directly* opposite the poiut where the pin 
ion G touches the disk E. The said pinion 
65 thus acts as a support to the disk agaiust 
the action of the cutting or recording style. 
'The latter is preferably formed of a round 
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) wire by turning the end comeal and rounding 


the extremity, and then grinding off one side 
to theaxisof the wire. This leaves sharp cnt- 
ting-edges on both sides of the tapering point. 
These edges remove the material in chips or 
ca plane or turning-tool. It is 
not essential to give this form to the style. 
Any form which will remove the material and 
not simply displace it will answer. The style 
is set in one end of a block, 12, provided on 
the opposite end with a enp, 13, (see Fig. 4,) 
and secured in the cross-piece 14 by the nut 
15. Tie cross-piece 14. is fastened to a ring, 
16, into which a back plate, 17, is secured. 
‘These parts, except the steel style, are prefer- 
ably of hard rubber, although they could be 
made of another material—of brass, for exam- 
ple. A sounil-conveying tube, 18, is screwed 
into the baek plate, 17, the end being just be- 
hind the eup A diaphragm, 105, of any 
suitable material, whose edges are clamped be- 
tween the ring 16 aud back plate, 17, is placed 
behind the cup 13, which is pressed against 
said diaphragm by the elasticity of cross-piece 
14. The cup 13 and block 12 serve to com- 
munieate the vibrations from the diaphragm 
to the recording-style. 

* Thetnbe 18 forms part of a hollow standard, 
upon which the recorder is mounted. The 
lower part, 19, of this standard is hinged in 
the bracket 20, as clearly shown in Fig. 2, 80 
that it can be rocked to bring the recorderinto 
or put it ont of action. 

On the tube or standard 19 isa ring-weight, 
Z, which is retained in position by a set-screw, 
127. It therefore can be adjusted up or down, 
in order to increase or diminish th? pressure 
of the style 11 against the tablet F. The use 
of this weight is desirable, but not necessary, 

‘The tube 21 communicates with the interior 
of the hollow standard throngh the hinge, and 
does not therefore interfere with its freedom 
of motion. bis tube 21 can be fixed in the 
bracket or can be allowed to turn, as may be 
preferred. 

The mouth-piece I is shaped to fit the face 
of the user, aud is provided with a notch, 22, 
to receive the nose. It is attached to the tube 
23, which at its lower end fits snngly in the 
tube 21 and comniunicates through the series 
of tubes 23, 21. 19, and 18 with the space inside 
and back of the eup 13. 

In operation the recorder rests by its own 
weight, assisted by the pressure of weight Z, 
or by its own weight alone, if preferred, against 
the recording-tablet F, said weight causing the 
style to embed itself to the proper extent in 
the recording material. The sonorous vibra- 
tions impkessed upou thestyleare so rapid, as 
well as so minute, that the record-is made as 
perfectly as if the recorder were held’ posi- 

i , While at the same tiine the recorder can 


















be moved budity to conform to the uneveuness 
of the surface of the,tablet, and thus keep uni- 
furm the depth at which the style operates. 
The tablet F consists_of a paper or pastes 
board foundation, 24, with a coating, 25, of 
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wax. A composilion excellently adapted to 
the purpose, aud according to our experience 
the best. consists of une part, by weight, of 
white beeswax aud two parts of parafline. The 

5 two bodies are melted together, and if not per- 
feetly free from dirt and grit should be fil- 
tered. A filtration through cotton-wool will 
answer. The coating is or may be about one- 
twentieth of an inch in thickness, (the paper 

10 being one-tenth of an inch, more or less,) and 
ean be made by flowing the melted composi- 
tion over the paper disk or foundation. The 
surface is preferably turned off flat on a lathe. 

In order to place the tablet in the machine, 

15 the recorder H is turned back out of the way. 
Wheu the tablet has been secured in place, the 
recorder is turned forward iuto the positicu 
shown, the style resting against and slightly 
penetrating wax coating. Apenetration 

20 ofoneone-hundredth of an inch has been found 
ive, the style being formed of No. 
aped at the cutting end as in Figs. 
Upon turning the fly-wheel 8 the 








Sand 6, 
disk E and tablet # will be turned, and the 
style 11 will evi or engrave a spiral line in 


2 


oa 


the wax couting of the tablet. If one talks 
into tie mouth-piece I, the style will be 
thrown into vibrations corresponding to the 
spoken words, and the engraved line will be 
30 of varying character, the inequalities or vari- 
ations from uniformity representing the forms 
of the sound-waves. 
The reproducer K, (shown iv Figs. 7 and 8.) 
for reproducing from the engraved tablet, or 
35 f: mn other suitable record’ the sounds which 
formed said records, has a reproducing-style, 
26, formed uf a udrrow metal strip bent near 
the end, as shown in Fig. 8, and pointed, as 
Shown in Fig. 7. style is held by ce- 
40 menting, riveting, or otherwise, between the 
strip 27 and the circular plate 28, both pre- 
ferably of hard rubber. The strip 27 is fast- 
ened at the bottom to an offset on the block 
29, in which a passage is formed for the sound- 
45 waves. This passage terminates just behind 
the plate 28. There isa fixed disk, 30, of thé 
same size as the movable plate 28. It is cé 
mented or otherwise fastented on the face of 
the block, and is perforated at the center, in 
50 order not to obstruct the opening therein. 
The plate 28 is close to but not in contact with 
thedisk. The tube3t, fixed at the upper end 
to the block 29, is joined at the lower end to 
the tube 33 by a section of soft flexible vul- 
canized-rabber tubing, 32. For use the tube 
33 is slipped into the tube 19 in the manner 
shown for the tube 13 of the recorder, 

The reproducer KX when so placed is wount- 
ed upon a hollow standard composed of .the 
6o tubes or tubing 31, 32, 33, aud 19, and in con- 

sequence of the flexibility of the rubber tub- 

ing 32 it is free to follow the record. No spe- 
cial care is necessary to insure its adjustment, 
for if the reproducer K be allowed to rest 

55 against the record with the style upon the 
engraved line the style will of itself gravi- 
tate to the bottom of the groove. 
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There exists always a liability to disarranye- 
ment in some part of the machine either in the 
recorder or the support therefor or the record- 
ing-tablet or its support, or if there be no 
disarragement it would be difficult to insure 
that the reproducing-style should touch the 
record precisely at the proper point if ie 
reproducer be held rigidly. Difficulties on 
these accounts are avoided by the loose or 
flexible mounting of the reproducer, the style 
automatically adjusting itself to the proper 
place on the record. It will be seen that the 
reproducer is mounted on a universal joint, so 
that it cap nove in any direction. The move- 
ment parallel with the face of the tablet would, 
however, by itself allow thestyle to followand 
adjust itself to the record to a usefal extent. 

In operation the reproducer K is placed 
st the record, and on turning the wheel 
in the same direction and at about the same 
speed that it was turned in recording, the rec- 
ord will move the style 26 and plate 28, so as 
to throw the air in the hollow standard into 
vibrations, and produce sound-waves similar 
to those which originally acted upon the rec- 
ording-style to make the record. The repro- 
duced sounds are audible by placing the ear 
in proximity to the mouth-piece I; but it is 
preferred to withdraw said mouth-piece, and 
to connect the flexible tube 34 (see Fig. 11) 
with the tube 21 and listen at the ear-piece 
After the record has been cut it will of course 
be understood that the machine is turned back 
to the starting-point for reproducing. The 
surface of the cut record ean be rendered 
more smooth b,- removing the engraved tab- 
let from the machine and exposing the surface 
to heat—as, for example, by rotating the tab- 
let-face downward overan alcohol-lamp until 
the surface begins to glisten. Of course a too 
long exposure would destroy the record, It 
is the merest surface action that is required. 
The record can be used for reproducing with- 
out submitting it to this operation and with- 
out removing it from the machine. It may, 
however, be removed, and at.any time there- 
after replaced on the same or a similar ma- 
chine, and be made to reproduce the origival 
sounds. 

The reprodacer K’ (shown in Figs. 9 and 
10) has the style 26 attached to the outer of 
two light plates, 36 aud 37, which are attached 
to a diaphragm, 38, of thin sheet rubber 
clamped at the edges between the ring 39 and 
the border.of the back plate, 40, The tube 
31 is fastened in the back plate. 

It will be observed that in both forms of re- 
producer the style 26 projects beyond the edge 
or end of the instrament, su that the position 
of its point on the record can be easily seen. 

Referring now to Figs. 12 to 17, A is the 
bed, B an upright frame, D an arbor, E a 
metal disk, F the tablet, and G a friction-pin- 
ion, as in Figs. 1 to 11.- ‘The nut 2and washer 
3, the shaft7, wheel 8, and crank 9, and the pa- 
per disk 24 and wax coating 25 are identical 
with the parts similarly numbered in Figs. 1, 
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2,and 3. 'Thk~ arbor D, instead of being jour- 
naled in a slide, is carried by an arm, L, which 
is supported by and is fixed on the short shaft 
60. This shaft is snpported on centers 51 and 


5 52, so that the arm L can be rocked. The 


worm-wheel 53, loosely mounte«. on the shaft 
50, is held stationary by the clamp M, the jaws 
5+ fitting on either side of the wheel, and be- 
ing pressed against it by the thumb-screw 55. 


ro The arbor D carrics a screw-wheel, 56, which 


engages the worm-pinion 57 at the upper end 
of shaft 58. The screw 59 at the lower end of 
the shaft engages the worm-wheel 53. This 
shaft 58 and the gears 57 and 59 carried there- 


ne by prevent the arm L being turned independ- 


20 


35 


30 


40 


45 


50 


55 


60 


65 


ently of the worm-wheel 53, except as the said 
shaft is rotted. As the arbor D, disk E, and 
tablet F are rotated, the screw 56 turns the 
shaft 58, and consequently—the worm-wheel 53 
being held stationary by theclamp M—thearm 
L isswung gradually tooneside, so that the re- 
corder engraves a spiral line on the wax face 
of the tablet.- When the record has been cni, 
it is only necessary, in order to restore the 
tablet to the starting-point for reproducing, to 
draw back the recorder and to loosen clamp 
M, when arm L can be moved at once to the 


-proper position. 


» A recorder constructed and mounted pre- 
cisely as in Figs. 1, 2, 3, and 4 could be used 
in this machine; but, as shown, the recording- 
instrument H’ is modified to some extent. 
‘The cutting-style 11 (which is the same as that 
of Figs. 4 to 6) isset into a block, 60, earried by 
a metal strip, 61. This is fastened to a block, 
62, at the lower end of a back piece, 63, which 
is attached to the upper end of the tube 64, 
which forms the hollow standard for the re- 
corder, and which is mounted on the bracket 
65, so as to be eapuble of being turned to put 
the record into or ont of action. The sound- 
conveying tube 66 corresponding to tube 21 of 
Figs. 1 and 2 communicates through the binge 
with the interior of the tube 64. In front of 
the opening at the upper end of tube 64 is 
stretched a diaphragm, 67, of thin sheet metal, 
or it may be of other membrane or material, 
its edges being clamped between the ring 68 
and bavk piece, 63, soft-rubber rings 69 and 
70 being interposed one on each side of the 
diaphragm. On the opposite side of the dia- 
phragm 67 from the tube 64 a light plate, 71, 
of metal cupped in the center, is held against 
the diaphragm by the pressure of the strip 61, 
a projection on the back of said strip bearing 
against the said plate 71, 

In this machiue the reproducer K, instead 
of being mounted on the same bracket as the 
recorder when the latter has been removed, is 
carried by a separate bracket, 72, the tube 33 
being hinged thereto, so that the recorder and 
reproducer remain, or may remain, always at- 
tached to the machine, it only being necessary 
to turn one or the other iuto position, as may 
be required. 

Referring to Figs. 18 to 20, A is the base or 








bed, Ban upright frame, 7 the driving-shaft, 
8 the fly-wheel, -9 the operating-crank hau- 
dle, and G the friction-pinion, as in Figs. 1 
and 2. The arbor P is supported in au up- 
right position in beerines of the frame A B, 
and is revolved by the friction-pinion G en- 
gaging the friction-disk Q. The recordismade 
on @ wax-coated strip, R, of paper, which is 
passed around the periphery of the disk 8 in 
the groove formed thereon. As the strip 
passes in front of the recorder or reproducer, 
it is wound off one reel—say the reel T—and 
upon the other reel, U. Thestripcan be wound 
back upon the reel T when desired. Each 
reel rests by its own weight upon a platform 
or flange, 75, at the upper end of a hollow 
shaft, 76, which turns upon.a stud, 77, fast- 
ened at the base to the bed B. A pin, 78, 
passes through the center of the reel, and forms 
a journal for it to turn upon. A nut, 79, 
holds the reel on, and may be used to bind 
it with more or less tension. On each shaft 
76 is a belt-pulley, 80 and 81, respectively, 
driven by a crossed belt, 82 or 83, from a 
pulley, 84 and 85, on the arbor P, These 
pulleys $4 and 85 are loose upon the arbor, 
but are provided each with a clutch, 86 and 
87, so placed (see Fig. 18) that when the arbor 
is turned to the left the clutch 87 engages 
the hub 89 on the arbor, and the pulley 85 
is turned therewith, while when turned to the 
right the clutch 86 engages the hub 88. Each 
shaft 76 has a stop-clutch, 90 and 91, respect- 
ively, which holds it stationary when thestrip 
is being wound on the other reel. Thus,when 
the arbor P is turned to the left the reel U is 
revolved in the direction indicated by the ar- 
row, and the sleeve-supporting réi T is held 
stationary. The strip ‘s thus stretched at all 
times, the degree of tension depending upon 
the friction between the reels and their sup- 
porting-fianges 75. The recorder H” is car- 
ried by a cross-piece, 92, supported by posts 
93. The style 11 is carried by a cross-piece, 
94, to which it is attached by means of the 
cup 95, of hard rubber, which forms a nut on 
the screw - threaded shank of the style, and 
said cup rests against a mica diaphragm, 96, 
whose edges are clamped between the screw- 
ring 97 and the back plate, 98. The tube 18, 
screwed into the back plate, is fastened by 
soldering or otherwise to the cross- piece 92. 
The tube 23 of the mouth-piece I fits into said 
tube 18. ‘The ends of the cross-piece 92 are 
slotted to fit around the screws at the top of 
posts 93 and rest upon nuts 99,andare clamped 
by nuts 100, By means of these nuts the verti- 
cal position of the recorder can be adjusted. 
After one line has been engraved on the strip, 
the recorder can be adjusted to engrave as 
many additional lines parallel thereto as the 
strip will receive. ‘Cheslots in the cross-piece 
92 allow the recorder to be moved toward and 
away from the strip, so as to regulate the 
depth of the engraved line. To insure a 
greater nicety of adjnstment, screws 101 are 
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tapped throngh the metal at the elosed end of | ting vibrations, (those of a telephone -dia- 


sthe slots, and bes 

Snpporting-sere 

The reproducer K’. Fig. 20, is similar to 

5 that shown in Figs. 9 and 10, except that the 

style 26 is so placed t the point is at the 

center insfead of projecting beyond the edge 

of tie i ment, Its position on the record 

is therefore not so readil bat with the 

ro Yorm of machine shown in these figures this 

is less important y sume may be said of 

the loose mounting of the reprodacer,although 

in point of fact the thin rabber diaphr: 

gives a certain lateral play to the sty The 

1S tnbe 31 is rigidly fastened to a cross- piece, 

102, identical with the eross-piece 92, and wii 

said tube 3L the bearing-tube 30 and ear- 

35 are connected, 

The paper strip can be easily coated with 

20 the beeswax and paratiine compound by run- 

ning the same through a body of melted cor 

position and seraping one side, lea 
adheres to the other to harden thereon. 

Jn Fig. 21 an arrangement for operating the 

25 recorder by electro-maynetism is shown. The 

magnet 107 is mounted on a bar, 10S, jour- 

nated in bearings iistandards 109. It is pro- 

vided with a bobbin, 106, of wire, surround- 

ing the pole piece, which bobbin is included 

zo ina circuit over whieh clectrical undulations 

are caused to pass by any suitable transmit- 

ting - instrument—for t ample, such as com- 


nr att the point against the 




















































monly eniployed on telephone-lines. In front. 


of the pole-picce or core of the bobbin is a 
5 diaphragm, 105, of magnetic material, whose 
edyes are ehimped between the ring 16 and 
ck plate, 17. The eap 13 shonld alway 
in contact with diap 
sed against it by the spring of Piece Ma 
go ‘This cup, as well as the style 11, block 12, nut 
15, and eross-picce 14, is the same as in the 

rec 
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rions modifications other 
ed cau be made and the in- 
45 Vention still be employed in whole or in part, 
and also that parts of the invention may be 
used separately. 

Tn the for 
been given with some minuteness. ‘This has 

50 been done to furnish the best information in 
our power for enabling those skilled in the 
art to make and use the invention, and not 
with the intention of limiting the invention to 
the precise dimensions, proportions, shapes, 

55 and materials stated. 

Ac means has been shown for Ampreniing Wt- 
brations upon the recording-style by an elec- 
trical current through the intermediary of an 
electro-maznet, ina manner similar to that in 

60 which the di aphragm ofan ordinary receiving- 
telephoue has been vibrated. 

It is evident that other nierns heretofore 
used for vibrating a diaphragm could be 
in place of the magnet; it is evident that 

45 the vibrations of the reproducing-style could 
de taken up ane transmitted by the means 
heretofore used for taking up and transtnit- 






































Loing description details have | 





phragm, for nple.) 

The m ‘cutting’? is herein: employed 
to indicate an action in which the material is 
removed in chips, shavings, or other small 
pieces—asin engraving.tarning,aod the like— 
and not simply displac 

‘The displscement of the material is not only 
adiffcrent operation from the cutting contem- 
plated by this invention, but is not ealeulated 
to accomplish the objects for which cutting or 
graving is employed. 

_ Maving now fully des: 1 our said inven- 
yand the manner ia which the same is or 
may be carried into effect, what we claim is— 

1. The method of forming a record of sounds 
hy impressing sonorous vibratious upon a 
style, and thereby cutting in a solid body the 
record corresponding in form to the sound- 
w in contradistinetion to the formation 
of sound-records by indenting a foil with a vi- 
bratory style, or cutting a strip by vibrating 
it wguinst a revolving disk - cutter, substan: 
tin ally deseribed. 

. The method of forming a sound-record 

by: impressing the sonorous vibrations upon a 

na direction at right angles to the re- 

ee, and thereby cutting in a solid 

body a series of elevations and depressions of 

varying depth, corresponding in torm to the 
sound-waves, substantially as described. 

3. The vibratory eutting-style of a sound- 
recorder, substantially as described, 

4, The entting-style, in combination with a 
support permitting the same to be vibrated, 
and means for impressing sonorous vibrations 
thereon, substantially as described. 

5. Avibratory cutting style, in combination 
with a sound-conveying tube for coucentrating 
the sound-waves upon the style, substantially 
as deseribed. 

6. A vibratory cutting style, in combination 
with a tablet or other solid body in whieh the 
ord is to be cut, and mechanism for sup- 
porting the same and moving it with reference 
to the said style, substantially as deseribed. 

7. A sound-record consisting of a tablet or 

other solid body haying its surface cut ov Ju- 
graved with narrow lines of irregnle or va- 
ried form corresponding to sound » .ves, sub- 
stantially as described. 
A sound-record consisting of a tablet or 
body having ils surface cut or engraved 
with a number of lines of variable cross-see- 
tion, the irregularities or variations corre- 
sponding in form to sound-waves, snbstan- 
all. seribed. 

% The method of forming asonnd or speech 
record which cousists in engraving or entting 
the same in wax ora wax-like composition, 
substantially as deseribeu. 

10. The sound or speech record cut or en- 
graved in wax or a wax like composition, sub- 
‘stantially as deseribed. 

11. The recording-tablet of a phonograph or 
sonnd-recording machine, having as the ma- 
* terial for recording sorndy of sonorous vibra- 
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tions the composition of beeswax and paraf- 
fine, substantially at deseribed. 

12. The sound or speech record eut or en 
graved in a wax like composition, such as the 

5 compound of beeswax and parafline, substan- 
tially as described. 

13. A.tablet or body for recording sougd- 
vibrations, consisting of a paper or pasteboard 
foundation and a surface coating of beeswax 

to and paratline componnd, substantially.as de- 
-seribed, 

14. The sound or speech record cut or en- 
graved in a wax-like composition,sueh as the 
described compound of beeswax and paraffine, 

15 constituting a surface-coating to a paper or 
pasteboard foundation, substantially as de- 
scribed. 

15, The method of making asound or speech 
record which consists in engraving or cutting 

20 in the recording material an irregular groove 
with sloping walls, the shape of the groove 
representing the souud-vibrations, substan- 
tially as described. 

16. The method of makingasound orspeech 

25 record which consists in entting in the re- 
cording material a groove with sloping walls 
and of variable cross-section, the variations 
corresponding in form to sound-waves, sub- 
stantially as described. 

30 17. The sound-record in the form of an ir- 
regular groove with sloping wails cut in solid 
material, sudstantially as described. : 

18. The sound-record cut in wax or wax- 
liké composition in the form of an irregular 

35 groove with sloping walls, substantially as de- 
seribed. 

19. The combination, with a reproducing- 
style, of a mounting therefor, which leaves said 
style-face to move laterally, and thereby ad- 

4o just. itself automatically to a sound-record, 
substantially as described. 

20. The reproducer Joosely mounted on a 
suitable support, so that the reproducing-style 
is capable of a lateral movement, and may in 

45 consequence thereof adjust itself automatically 
on the record, substantially as described. 

21. The reproducer mounted on a universal 
joint and beld against the record by yieldiag 
pressure, substantially as described. 

50 22, The combination, with a grooved tablet 
or other body having a sound-record formed 
therein, of a reproducer having a rnbbing- 
style loosely mounted,so that it is free to move 
laterally, and thus adjust itself to the groove, 

55 substantially as described. 

23. The combination, with the tablet or other 
body having the sonnd record formed therein 
as an irregular groove with sloping is, of 
areproducer having a style for rubbing over 

Go said record and monnted on a universal joint, 
substantially as described. 

24. The combination, with a sound-record 
formed in wax or a wax-like material, of a re- 
producer having a rubbing style for receiving 

65 Sonorous vibrations from said record, substan- 

ti 8 described, 

A reprodueer having a style projecting 

























beyond the edge or end of the instrument, so 
that the position of the point of the style ou 
the record may readily be seen, substantially 70 
as described. : 

26. In a reproducer, the combination, with 
a vibratory plate or diaphragm, of a repro- 
dueing-style fastened flatwise on said plate or 
diaphragm and bent at the end, substantially 75 
as described. 

27. The method of recording and reproduc- 
ingsounds by vatting the record in a wax or 
wax-like material, and then rubbing over the 
record the style of a suitable reproducing in- 80 
strument, so as to impress sonorous vibrations 
on said style, substantially as described. 

28. The method of improving a sound-rec- 
ord which consists in producing an incipient 
fusion of thesurfacc,substantially as described. 85 

29. The improvement in preparing asound- 
record, consisting in cutting the record in a 
fusible material, and then producing an incipi- 
ent fusion of the surface, substantially as de- 
scribed. go 

30, The sound-recorder having a vibratory 
entting-style held against the recording mate- 
rial by yielding pressure, substantially as de- 
scribed. _ 

31. The recording-instrament having a vi- 95 
bratory eutting-style and mounted on a hinged 
arm, substantially as described. 

32. The combination, with the tablet or body 
in which the sound-record is to be made, of 
the recording-instrument mounted onahinged 100 
arm and resting by gravity against the tablet, 
substantially as described. 

33. The recorder mouuted on a hollow arm 
or standard, which constitutes also a sound- 
conveyer, substantially as described. 105 

34. The recorder mounted upon an arm or 
standard hinged to its bracket or base, and 
provided with a sound- conveyer extending 
lengthwise of said arm, substantially as de- 
scribed. . me 

35. The recorder mounted upon a hinged 
arm, and combined with a sound - conveyer 
which extends lengthwise of the arm, and is 
connected at the hinge with an exterior sound- 
conveyer, substantially as described. m5 

The reproducer mounted upon a hollow 
standard which forms a-sound-eonveyer, sub- 
stantially as described. h 

37. The reproducer mounted on a hinged 
arm, and provided with a sound-conveyer ex- 120 
tending lengthwise of said arm, substantially 
as described. 

3S. The reproducer mounted on a hinged 
arn, and provided with a sound-conveyer ex- 
tending lengthwise of saidarm, and connected '75 
at the hinge with an exterior sonnd-conveyer, 
substantially as described. 

39. The combination, with’a sound-record- 
er, of a mouth-piece shaped to surround the 
mouth and nose of the user, aud to concentrate 13° 
the sonnd upon the recording devices, sub- 
stantially as described. 

40. The combination, with the tablet, in the 
form of a disk, and a recorder or reproducer, 
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of mechanism for causing a spiral line to be 
traced on the disk by the recorder or, repro- 
ducer at a nniform sarface-speed, substan- 
tially as described. 

41. The combination, with the tablet, in the 
form of a disk, the arbor, and the metal disk 
operating as a friction-w 
its equivalent, suc! hi 
i journaled, and the frietion-pinion 
for revolving said disk, substantially as de- 
scribed. 

42, The combination, with the recorder orthe 
reproducer, the disk, the arbor, and the later- 
ally-movable support to the arbor, of the frie- 
tion-pinion placed behind and bearing against 
the disk at a point opposite the recorder or 
reproducer, substantially as described, 

43. The combination, with a recording-style 
and the support therefor, of acap on the back 
of said support, and the sound-conveying tube 
terminating just behind the eup, substantially 
as described. 

44. Iu combination with the style of a 
sonnd-reproducer, a vibratory body or plate 
of hard rubber, upon which vibrations are im- 
pressed by said style, and through which they 
are transmitted, substantially as described. 











45. A tablet provided with a was or wax- 
like coating, and having engraved in said cvat- 
ing a spiral line with inequalities or irregu- 
Jarities corresponding iv form to sound-waves, 
snbstantially as described. 

46. Atablet provided with a conting of wax 
or wax-like composition, and having asound- 
record engraved in said coal said engraved 
coating having the glazed surface which re- 
sults from an incipient fusion of the wax after 
cutting or engraving the record, substantially 
as described. 

47. In combination with a sound-recorder, 40 
a flaring mouth-piece shaped to fit over the 
face of the user and to incinde his nose, and 
communicating through a tube or contracted 
opening with the space behind the diaphragin 
of said recorder, substantially as deseribed, . 45 

In testim whereof we have signed this 
specification in presence of two subscribing 
wituesses, 
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CHICITESTER A. BELL. 
SUMNER TAINTER. 





Witnesses: 
Pitre Mauro, 
©. J. Heprick, 
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EMILE BERLINER. OF WASHINGTON. DISTRICT OF COLUMBIA. 


SOUND-RECORD AND METHOD OF MAKING SAME. 


SPECIFICATION forming part of Letters Patent No. 548,623, dated October 20, 1895, 
Application Sled March 18,1898, Berial Wo,466,708, (Mo model.) 





To all whom it may concern: 

Be it known that I, ExtLe BERLINER, a citi- 
zen of the United States, residing at Wasb- 
ington, in the District of Columbia, have in- 
vented certain new and usefal Improvements 
in Processes of Making Copies of Sound- 
Records; and I do declare the following to be 
a full, clear, and exact description of the in- 
vention, such a3 will enable others skilled in 
the art to which it-appertains to make and 
use the same. 

This inyention relates to improvements in 
sound-records and in the method of making 
the same. 

The present invention relates more partic- 
ularly to the production of copies or dupli- 
cates of the flat sound-records as made by 
gramophone in the mannerset forth in Letters 
Pateat granted tome on November 8, 1887, 
No, 372,786, and on May 15, 1888, No. 382,790, 

The sound-records, as is well-known, eon- 
sists of undulatory grooves of even depth, as 
distinguished from non-undulatory grooves 
of varyingdepth produced by other methods 
of recording sounds. 

The sound-records of the gramophone are 
generally zinc disks into which a spiral rec- 
ord of sound-waves is etched. Other sub- 
stnnces than zinc capable of being etched 
into may of coarse be used. 

The simplest way for making a duplicate 
copy of such a record is toimpress it iu wax, 
deposit copper thereon, and detach the cop- 
per shell.. This is the well-known method 
use‘ by electrotypers. There is, however, a 
loss in the perfection of the surface, resulting 
from the fact that electrotypers’ wax is porous 
aud uneveo of surface, and tho resultant 
copper copy containing the sound-record is 
not as good in tone quality as the original. 
It is therefore necessary to deposit a copper 
or other metsllic matrix directly on the origi- 
nal zine record. ThisI do by first thinly 
covering the zinc with a material capable of 
resisting the action of the sulphate of copper 
solution usually employed for electro plating 
or typing, and then deposit copper over that, 
and when thick enough detach the copper 
deposit. fs 

‘ity method is te cast the previously-cleaned 
zine-record disk in acyanide-of-copper or cya- 
nide-of-brass solution, electrolytically, by 


which a very thio film of copper or brass ad- 
heres tothe zinc. After being thus prepared, 
the coated zine disk is placed into a suipbate- 
of-copper bath and copper deposited on it elec- 
trolytically. The deposit when thick enough 
is ther detached and forms an accurate ma- 
trix, showing the sound-record of the ziuc disk 
in reverse, This matrix can then be im- 
pressed into suitable material and thereby 
produce exact duplicates of the original rec- 
ord-sheet. 

Ihave found hard robber and celluloid 
to be excellent materials from which to make 
such duplicates. These substances when 
heated become very soft, and when in this 
soft state they are impressed with a matrix, 
such as above described, and are cooled while 
still under pressure, and the resultant rabber 
or celluloid sheet retains all the characters 
of the matrix, and thus forms acopy record of 
the original zinc disk. In impressiag a cop- 
per matrix on softened rubber, however, the 
sulphur fumes which are generated when 
beating the rubber attack the copper and de- 
stroy the smgothness of its surface. I have 
therefore found it necessary to coat the cop- 
per matrix with a substance capable of with- 
standing the sulphur fumes, and I find elec- 
trolytically-deposited iron or nickel a proper 
snbstance to accomplish the desired effect. 
The copper matrix is therefore cleaned and 
placed in auickel or iron bath, and a thin 
coating of iron or nickel is deposited on it by 
an electric current. The matrix thereby be- 
comes protected against sulphur fumes, and 
iron and nickel being harder than copper the 
inatrix, by being thas coated, becouies more 
durable, and withstands pressure for a longer 
period. It isalso possible with such a matrix 
to press unvulcanized rubber into it, valean- 
ize the rubber while attached to the matrix, 
and then detach it, when a true copy of the 
original sound-disk will be the result. 

Tu the annexed drawings, forming part of 
this specification, there is shown in Figure 1 
a plan view of asound-record made in accord- 
auce with the ‘present invention, with the 
lines representing the record greatly exag- 
yerated; and Fig. 2 is a perspective view ofa 
small portion of a sound-ricord copy on an 
enlarged scale. 

Referring to the drawings, there 1s shown A 
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diskJ; of hard rupber cr like material, having 
a in its face an undulatory spiral groove 2 of 
} even depth representing sound-waves. 
i $ What I claim is— . 

5 1. The process of duplicating flat sound ree- 
ords, which consists in depositing copper or 
other like metal on an original record, thea 
detaching the copper reverse thus produced 
and facing the same with a layer of hard 

to metal which is not attacked, by sulphur, and 
| then pressing the reverse into temporarily 
softened bard rubber, substantially as do- 
scribed. 

2. The process of duplicating flat sound rec- 
15 ords, which consists in facing an electro-de- 
ited reverse of a record, with nicked or 
ross and then preasing this reverse into hard 

rubber, substantially as described, 


—E 


i 





." Reseg 


3. As anarticle of manufacture, a sheet of 
hard rnbber having upon its face an undula- 20 
tory groove of even depth representing sonnd 
waves, substantially as described. 

4, Asan article of manufacture, a sheot of 
hard rubber having pressed into its face an 
undulatory line of eveu depth representing 
sound waves, substantially as described. 

5. A copy of # flat sound record, which con- 
sists of a disk of herd rubber having im- 
pressed uponits face the lines reprosentiag the 
record, substantially as described. jo 

In teatimony whereof I huve affixed ny sig- 
nature in preseace of two witnusses. 

i EMILE BERLINER. 

Witnesses. 

S. E. Youno, 
GLORGE SEIDENSPIMER. 
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UNITED STATES 


PATENT OFFICE. 


THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY. 


IMPROVEMENT IN PHONOGRAPH OR SPEAKING MACHINES. 





Specification forming part of Letters Patent No, 200,824, dated Febroary 19, 1878; application filed 
December 2%, 1877. 


Yo all whom it may concern:- 

Be it known that I, Taomas A. EpIson, of 
Meulo Park, in the county of Middlesex and 
State of New Jersey, have invented an Im- 
provemeut in’ Phonograph or Speaking Ma- 
chines of which the following is a specifica- 
tion: 

‘The object of this invention is to record in 
permaneut characters the human voice and 
other sounds, from which characters such 
sounds inay be reproduced and rendered andi- 
ble again ata future time. 

‘The invention consists in arranging a vlate, 
diaphragm, or other flexible body capable of 
being vibrated .by the human voiee or other 
sounds, in conjunction with a material capable 
of registering the movements of such vibrat- 
ing body by embossing or indenting or alter- 
jug such waterial, insacha manner that such 
register-marks will be sufficient to cause a sec- 
ond vibrating plate or body to beset ia motion 
by them, and thus reproduce the motions of 
the first vibrating body. 

The invention further consists in the various 
combinations of mechanisin to-carry out my 
invention, 

Lhave discovered, after a long series of ex- 
periments, that 2 diaphragm or other body 
capable of being set iu motion by the hamap 
Voice does not give, except in rare instances, 
superimposed vibrations, as has heretofore been 
@upposed, but that each vibration is separate 
and distinct, and therefore it becomes possible 
to record aud reproduce the sounds of the bu- 
man voice. 

To the drawings, Figure I is a vertical sec- 
tion, illustrating my invention, and Fig. 2 is 
a plan of the same, 

A is a cylinder baving a helical indeating- 
g:vove cut from end to end—say, ten grooves 
to the inch. Upon thisis placed the material 
to be indented, preferably metallic foil. This 
drom or cylinder is secured to a shaft, X, hav- 
ing at one end a thread cnt with ten threads 
to the inch, the bearing Palso having a thread 
cut in it. 

L is a tube, provided with a longitudinal 
slot, aud it is rotated by the clock-work at M, 
or other source of power. 

The abaft X passes into the tabe L, and it 
is- rotated by a pin, 2, secured to the shaft, 
and passing throug the slot on the tube L, 





the object of the long slot beiug to allow the 
shaft X to pass endwise through the center or 
sapport P by the actiou of the screw on X. 
At the same time that the cylinder is rotated 
it passes toward the support O. 

isthe speaking-tube or mouth-piece, which 
may be of any desired character, so long as 
propersiotsor holes are provided to re-enforce 
the hissing consonants. Devices to effect this 
object are showa in my application, No. 143, 
filed Angust 28, 1877, Hence they are not 
shown or farther described herein. 

Upon the end of the tube or mouth-piece is 
a diapbragm, having an indenting-point of 
hard material secured to its center, and so ar- 
ranged in relation to the cylinder A that the 
paint will be exactly opposite the groove in 
the cylinder st auy position the cylinder may 
occupy in its forward rotary movement. 

The speaking-tabe is arranged upon astaud- 
ard, which, in-practice, I provide with devices 
for zausing the tube to approach and recede 
from the cylinder. 

The operation of recording is as follows: 
The cylinder is, by the action of the scréw in 
X, placed adjacent to the pillar P, which 
brings the iudenting-point of thediaphragm G 
opposite the first groove on the cylinder, ever 
which is placed a sheet of thick metaliic foil, 
paper, or other yielding material. The tabe 
B is then adjusted toward the cylinder until 
tbe indenting-point touches the material and 
indevtsitslightly. Theclock-work is then set 
tunoing, and words spoken in the tube B will 
cause the diaphragm to take up every vibra- 
tion, and these movements will be recorded 
with surprising accuracy dy indentations in 
the foil. 

After the foil on the cylinder has received 
the reqnired indentations, or passed to its 
fall limit toward O, it is made to return to P 
by proper meaus, and the indented material is 
brought to a position for reproducing and ren- 
dering audible the sounds that had been made 
by the person speaking into the tube B. 

C is a tube similar to B, except that the dia 
ptragm is somewhat-lighter and more sensi- 
tive, although this is not actnally necessary. 
In front of this Hea tbin is a light spring, 
D, having o small pointshorter and finer than 
the indenting-poiot on the diaphragm of B. 
This apring and point are go arranged as to fall 
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exactly into the path of ail the indentations, 
This spring is connected to’the diaphragm F 
of C by n thread or other substance capable 
of conveying the movements of D. Now, 
when the cylinder is allowed to rotate, the 
spriog D is set in motian by cach indentation 
corresponding to its depth and Jength. This 
motion is conveyed to the diaphragm either 
by vibrations throngh a thread or directly by 
connecting the spring to the diaphragm F, 
aud these motions being due to the indenta- 
tions, which are an exact record of every move- 
ment of.the first diaphragm, the voice of the 
speaker is reproduced exactly and clearly, aud. 
with sufficient yolame to be heard at some dis- 


tance. 

The indented material may be detached from 
the machine and preserved for any length of 
time, aud by replacing the foil iu a proper 
manner thc original speaker’s voice can be re- 
produced, and the same may be repeated fre- 
guently, as the foil is not changed in shape if 

ie apparatus is properly adjusted, 

‘The record, if it be upon tin-foil, may be 
stereotyped by means of the plaster-of-paris 
process, aud from the stereotype multiple 
copies may be made expeditiously and cheaply 
by casting or by pressing tin-foil or other ma- 
terial npon it. ‘This is valuable when musical 
com, tions are required for numerous ma- 
chines. 

It is obvious that many forms of mechanism 
may be used to give motion to the material to 
‘or instance, a.revolving plate 
may barenvoliaspiral cut both on its upper 
and lower surfaces, on the top of which the 
foil or indenting materini is laid and secured 
in proper manner. A two-part arm is used 
with this disk, the portion beneath the disk 
having a point in the lower grocve, and the 
portion above the disk carrying the speaking 
and receiving diaphragmic devices, which arm 
is caused, by the volute spiral groove upon 
the lower surface, to swing gradually from 
near the center to the outer circamference of 
the plate as it is revolved, or vice versa. 

Au apparatus of this general character 
adapted to a magnet that indents the paper 
is shown iu my application for a patent, No. 
128, filed March 20, 1877; hence no claim is 
made hercin to such apparatus, and farther 
description of the same is unnecessary. 

A wide continuous roll of material may be 
used, the diaphragmic devices being recipro- 
cated by proper mechanical devices backward 
and forward over the roll as it passes forward; 
or @ narrow strip like that in a Morse register 
tay be moved in contact with the indenting- 
point, and from this the sounds may berepro- 
euced. The material employed for this pur- 
pose may be soft paper saturated or coated 
with parafiine or similiar material, with a shect 
of metal foil on the surfieo thereof to receive 
the impression from the iudenting-point. 

I do not wish to contine myself to reproduc- 
ing sound by indeutations only, as the trans- 





- mitting or recording device may be ina sinu- 


ous form, resulting from the use of a thread 
passing with paper beneath the pressurc-roll- 
ers t, (see Fig. 3,) sach thread being moved 
laterally ‘by & fork or eye adjacent to the 
roller t,and receiving its motion from the dia- 
phragm G, with which such fork or eye is con- 
nected, and thus record the movement of the 
diaphragm by the impression of the thread in 
the paper to the right and Jeft of a straight 


line, from which indentation the receiving- 


diapbragm-may receive ils motion and the 
sound be reproduced, substantially in the man- 
ner I have already shown; or the diapbragm 
may, by its motion, give more or less pressure 
to an inking-pen, u, Fig. 4, the point of whicl 
rests upon paper or other material moved 
along regularly beneath the poivt.of the pen, 
thos causing more or less ink te be deposited 
upon the material, according to the greater or 
lesser movement of the diaphragm. These 
ink-marks serve to give motion to a second 
diaphragm when the paper coutaining such 
marks is drawo along bencath the end ofalever 
resting upon them and connected tosuch dia- 
phragw, the leverand diaphragm being moved 
by the friction between the point being grent- 
est, or the thickness of the ink beiug greater 
where there is a large quantity of ink than 
where there is 9 small quautity. Thus the 
original sound-vibrationsare reproduced upon 
thesecond diaphragm. 

I claim as my inventiou— 

1, The method herein speciGed of reproduc- 
ing the human voice or other sounds by caus- 
ing the sound-vibrations to be recorded, sub- 
stantially as specified, aud Cogaals motion 
from that record, substantially as set forth, for 
the reproduction of the sound-vibrations, 

2. The combination, with a diaphragm ex- 
posed to sonnd-yibrations, of a moving surface 
of yiclding materisl—such as metallic foil— 
npon which marks are Tinde corresponding to 
the sound- vibrations, and of a character 
auspice to use in the reproduction of thesound, 
substantially as set forth. 

3, The combination, with a surface having 
marks thereon corresponding to sound-vibra- 
tions, of a point receiving motion from sncb 
marks, and a diaphragm connected to said 
point, and responding to the motion of the 
point, substantially as set forth, 

4. In an instrament for making a record of, 
sound-yibrations, the combi ion, with the 
diaphragm and point, of a cylinder having a 
helical groove and means for revolving the 
eylinderand communicating anend movement 
corresponding to the inclination of the helical 
groove, substantially as set forth. 

Signed by me this 15th day of December, 
A. D. 1877. 








THOS. A. EDISON, 
Witnesses: 
Geo, T. PINCKNEY, 
Caas. H. Suite. 
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UNITED STATES 





PATENT OFFICE. 


THOMAS A: EDISON, OF LLEWELLYN PARK. NEW JERSEY. 


PHONOGRAM-BLANK, 


SPECIFICATION forming part of Letters Patent No. 400,648, dated April 2, 1889. 
Application filed July 30,1888. Serial No. 281,457. (No model.) 


To all wihone it muy concern: 

Be it known that I, Tomas A. Epison, of 
Llewellyn Park, in the county of Essex and 
State of New Jersey, have invented a certain 
new and useful Improvement in Phonogram- 
Blanks, (Case No. 796,) of which the follow- 
ing is a specification., 

Thd object of my invention is to produce 
phonogram blanks or bodies on which are to 
be produced a record of sound-vibrations, 
and which are to reproduce the same by the 
aid of the phonograph, which phonogram- 
blanks shall be composed of a material hay- 
ing superior qualities for receiving such record 
and reproducing sound therefrom. 

Thave found that the various waxes are very 
desirable to use in the composition of such 
phonogram-blanks, but that most waxes if 
used by themselves are too soft to be used for 
this purpose. I therefore mix with the waxa 
harder material, which will produce a harder 
compound. 

I have found that stearie acid is an exceed- 
ingly desirable hardening material for this 
purpose. I may mix this material with any 
suitable wax—such as ceresin, beeswax, or 
paraffine—but of these materials I prefer to 
use ceresin either alone or mixed with a small 
percentage of beeswax. I prefer the yellow 
ceresin, because it is cheaper than white 
ceresin. 





1 have found the best mixture to be as fol- 
lows: About one hundred parts, by weight, of 
ceresin, about twenty-five parts of beeswax, 
and about twenty-five parts of stearic acid. 35 
‘The materials are simply melted together by 
heat and the melted compound is molded in 
suitable molds into the shape required for the 
phonogram-blanks, preferably into the form 
of hollow cylinders. 4¢ 

What I claim is— 

1. Phonogram-blanks made of a mixture o1 
@ Wax with stearic acid, substantially as set 
forth. 

2, Phonogram-blanks made of a mixtureof 45 
ceresin and stearic acid, substantially as set 
forth. 

3. Phonogram-blanks made of a mixture of 
ceresin, beeswax, and stearic acid, substan- 
tially as set forth. 5° 

4. Phonogram-blanks made of a mixture of 
ceresin, beeswax, and stearic acid, in about the 
proportion, by weight, of one hundred parts 
of ceresin, twenty-five parts of beeswax, and 
twenty-five parts of stearic acid, substantially 55 
as set forth. 

This specification signed and witnessed this 
27th day of July, 1883. 

THOS, A. EDISON. 

Witnesses: 


Ricup. N. Dyer, 
WILLIAM PELZER. 
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UNITED STATEs 





PaTENT OFFIce. 


THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


PHONOGRAM-BLANK. 


SPECIFICATION forming part of Letters Patent No. 406,576, dated July 9, 1889, 
. Application filed Pebrusry 16, 1880, Serial No. 300,514, (¥o model.) 


To all whom it.may concern: 

Be it known that I, THowas A. EbIson, of 
Llewellyn Park, in the count y of Essex and 
State of New Jersey, have invented a certain 
new and useful Improvement in Phonogram- 
Blanks, (Case No. 829,) of which the follow- 
ing is a specification. 

My invention relates to that character of pho- 
nogram-blanks which consist of a base or back- 
ing of one material, usually a molded material, 
and an outer surface or covering of another 
material, which receives ‘he sound-record. 
Such outer recording material has usually 


. heretofore been a material which is more or 


55 
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go 
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less soft and pliable at ordinary temperatures; 
but I have found it better for the purpose of 
recording and reproducing sounds to employ 
a materiai which is hard and brittle at such 
temperatures. When sneha material is em- 
ployed, difficulty may arise in eases where the 
phonogram-blanks are exposed to extreme 
changes of temperature, because the non- 
pliability -of the sound-recording material 
does not permit it to accommodate itself to 
‘he expansions and contractions of the body 
of the blank, and so the outer material may be 
come cracked. When the outer material is 
softand pliable at ordinary temperatures, this 
difficulty does not usually occur, although it 
may arise when an extremely low tempera- 
ture is encountered. 

The main object of my invention is ‘to 
avoid this difficulty; but a further object is 
to produce a phonogram-blank which can be 
cheaply and readily produced, and which will 
be effective in every way for the purpose of 
recording and reproducing sounds. — 

My invention consists, mainly, in construct- 
ing the two parts of the phonogram-blank— 
that is to say, the core or backing and the 
outer covering of sound-recording material— 
of substances which have the same or prac- 
tically the same coefficient of expansion un- 
der changes of temperature, whereby both 
parts of the phonogram-biank are made to 
expand and contract equally, an‘ the cracking 
of the outer-surface material dees not occur. 

I prefer to employ for the outer sound-re- 
cording surface a thin coating of a metallic 
soap—such as stearate of soda—and for the 
core ov main portion of the blank I prefer to 





use asphaits orbitumens. Under these terms 
I refer not only tothe natural asphalts—such 
as Trinidad, Cuban, Mexican, and Syrian as- 
phalts—but also to the asphaltic residues 
which are produced artificially in various 
commercial operations, such as asphalt piteh 
and hard coal-tar pitch. I find that the best 
results are produced by the use of Syrian as- 
Pphalts; but this is more expensive than some 
of the others, and I therefore prefer to use 
asphalt pitch, which is ordinary Trinidad as- 
phalt_ from which the more volatile elements 


have been distilled. This substance is:very * 


cheap, and is found to be very effective for 
the purpose. In making the phenogram- 
blank I prefer to mix with the asphalt or bi- 
tumen a small pércentage ofa material which 
in solidifying shrinks or contracts greatiy, 
such as certain waxes, and preferably car- 
nauba-wax. Thereason for this is, that when 
asphalt is melted and poured into molds it 
does not contract in hardening, and it is 
therefore difficult to get it out of the mold 
again. By mixing from five to seven percent. 
of carnauba-wax with the asphalt a compound 
is formed which shrinks glightly in harden- 
ing, and can therefore be readily removed 
from the mold. 

Asphalts as found oh the market very in 
the dogree of heat required to melt them, and 
also in the degree of liquidity or mobility of 
the liquid which is formed by melting them. 
Some asphalts, even at very high tempera- 
tures, form a thick semi-liquid which is diffi: 
cult to pour. This difficulty may be corrected 
by adding to the asphalt before melting a 
small quantity of a wax which has a iow meli- 
ing-point—such as Japan wax or ozocerite; 
or instead of this a liquid—such as crude 
petroleum, turpentine, or melted rosin or tar— 
may be used. ks 

In forming the phonogram-blanks, which [ 
prefer to make in the shape of holiow cylin- 
ders heving a taperii.g bore and a true cylin- 
drical outer surface, I pour the melted mix- 
ture of asphalt, carnauba-was, and softening 
material into a suitable mold, such mold hay- 
ing a cylindrical outer inclosure and  taper- 
ing inner core, such inner core being prefer- 
ably first coated with paper, which will ad- 
here to tho asphalt cylinder and ailow it to 
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be easily removed. I prefer fo use a split 
mold, so that the cylinder ean be readily re- 
moved from the mold. The outer coating, 
which, as stated, is preferably a metallic soap 
having the same coefficient of expansion 4s 
the asphalt compound employed, is prefer- 
ably applied by dipping the asphalt eylinder 
after it has cooled into a-bath of the melted 
material. When it is applied in this way, the 
surface may be afterward made true by tarn- 
ing it off in a suitdble lathe after it has be- 
come cooled again. Instead of this, how ever, 
the external materia] may be also applied by 
molding, the asphalt cylinder being placed in 
a mold which is slightly larger than that first 
used and the covering material poured into 
such mold round the cylinder, so that it will 
adhere thereto end will form a smooth and 
true surface without the necessity of turning 
itoff. My experience has been, however, that 
the first-mentioned method is the less expen- 
sive. There are other ways of forming the 
asphalt body than by melting and molding. 
The material may be powdered and subjected 
to heavy pressure in a suitable mold, so as to 
form it into the required shape, or it may be 
formed in @ squirting-press—such as is used 
to make lead pipe—the melting material be- 
ing forced through the opening in the press 
in a continuous tube and afterward cut into 
the desired lengths and then covered with the 


. Sound-recording material. 
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I find that the proportions of asphalt, car- 
nauba-wax, and liquefying material necessary 
to produce a compound having the prover 
grade of expansion for the outer covering de- 
pends on the character and quality of the ma- 
terial and must be separately determined by 
experiment for each material used, In order 
to determine it, the three materials may be 
mixed in different proportions, the cylinders 
molded and dipped iato the melted covering 
material, and when several cylinders of differ- 
ent proportions are produced in this way they 
may be placed in a chamber in which they are 
subjected to very low temperature. If the co- 
efficient of expansion is not clearly the same, 
cracks will appear in the ontor coatings, which 
will be-more or less according to the propor- 
tions of material. his will show how ciosely 
the right proportions have been reached in 
each case, and in the second experiment it Will 
be easy to proportion the ingredients so as to 
prevent cracking altogether with ihe particu- 
lar materials use¢@; but of course if other ma- 
terials are used it will be necessary to repeat 
the experiment. 

It will be seen that I am thus enabled to 
use as the sound-recording material a hard 
and briitle substance, and thus to make pho- 





_ nogram-dlanks which are most effective for 


a 


the recording and reproduction of sound, and 
at the same time the main portion of the blank 
is composed of u cheap and ly-worked ma- 
terial, and the blanks cau therefore be cheaply 
and readily produced. 
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The accompanying drawings illustrate a 
cylindrical phonogram-blank embodying my 
invention. 

Figure 1 is a longitudinal section of the 
cylinder, and Fig. 2 an end view thereof. 

A is the inner body or core, and B the onter 
surface of sound-recording material. 

What I claim is— 

1. A phonogram-blank composed of a base 
and an outer reeording-surface of different 
materials having the same or substantially 
the same coefficient of expansion, substan- 
tially as set forth. 

2. A phonogram-blank composed of a base 
of one material and a sound-recording surface 
of a different material, which is of a hard and 
brittle nature at ordinary temperatures, the 
two materials having the same or substan- 
tially the same coefficient of expansion, sub- 
stantially as set forth. 

3. A phonogram-blank having, in combina- 
tion, a base of asphaltic material and an outer 
covering of sound-recording magerial, sub- 
stantially as set forth. 

4A pray SOR P es haying, in combina- 
tion, a base of molded material and an outer 
covering of material having the saine orsub- 
stantially the same coefficient of expansion, 
substantially as set forth. 

5. A phonogram-blank having, in eomhina- 
tion, a base of molded material and an outer 
covering of another molded material, the two 
materials having the same or substantially 
the same coefficient of expansion, substan- 
tially as set forth. . 

6. A phonogram-blank having, in combina- 
tion, a base of asphalt mixed with a material 
which contracts greatly in solidifying, such 
as carnauba-wax, and an outer covering of 
sound-recording material, substantially as set 
forth. t 

7. A phonogram-blank having, in combina- 
tion, a base of asphalt mixed with a liquety- 
ing material, and an outer covering of sound- 
recording material, substantially asset forth. 

8A Or onoarenL blank having, incombina- 
tion, a base of asphalt mixed with a material 


‘which contracts greatly in solidifying, such 


as carnauba-wax, and also with a liquefying 
material, and an outer covering of sound-re- 
cording’ material, substantially as set forth, 

9, A phonogram-blank having an outer sur- 
face of metallic soap and a base of another 
material haying the same or substantially the 
same coefficient of expansion, substantially 
as set forth. 

10. A phonogram-blank having & base of 
asphaltic material end an outer surface of 
metailic soap, substantially as set forth, _ 

This specification signed and witnessed this 
1st day of February, 1839. 


THOMAS A. EDISON. 








Witnesses: 
W. PELZER, 
D.H. Driscorv. 
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THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


-PHONOGRAM-BLANK. 


SPECIFICATION forming part of Letters Patent No. 430,274, dated June 17, 1890. 
Application Sled July 30, 1888, Serial No. 281,454. (No model.) 


To all whom it may concern: 

Be it knqwn that I, Tuomas A. EDISON, of 
Llewellyn Park, in the county of Essex and 
State of New Jersey, have invented a certain 
new and useful Improvement in Phonogram- |.a mixture of equal quantities of oleate and 
Blanks, (Case No. 793,) of which the follow- | stearate o: lead, the same being melted and 
ing is a specification. poured into molds to form the cylindrical 

My invention relates to phonogram-blanks | blanks. 
for receiving a record of sound-yibrations| ‘The soap may be made according to the 
10 and reproducing the same; and my object is’) usual well-known methods. 35 

to produce blanks having superior qualities | What I claim is— 
for recording and reproducing such vibra-| 1, Phonogram- blanks made of metallic 


the metal used. These compounds are pre- 
ferred because of their superior amorphous 
quality. ‘Of the metals named I especially 
prefer to employ lead, and especially to use 
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tions. | soap, substantially’as set forth. 
To this end my invention consists, mainly, 2, Phonogram-blanks made of lead soap, 
15 in making such blanks, which are preferably | substantially as set forth. 40 


of cylindrical form, of soap of the character | 3. Phonogram-blanks made of a mixinre of 
hereinafter described. Said material may be | oleate and stearate of lead, substantially as 
employed alone or mixed with other mate- | set forth. 

tials, such us waxes, resins, or gums. This specification signed and witnessed 
» be formed of any metal ; this 14th day of July, 1888. 

or sometimes of an earthy oxide, like lime, : 









in combination with any fatty acid. For my | THOS. A. EDISON. 
purpose, however, it is best to use lead, mag- Witnesses: 
nosium, or aluminium, combined with oleic or WILLIAM PELZER, 

25 stearic acid, forming an oleate or stearate of A. W. KIDDLe. 
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(No Model.) . f 
» | T. A. EDISON. 
| PROCESS OF DUPLICATING PHONOGRAMS. 
| No, 484,582. Patented Oct. 18, 1892. 
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THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY, ASSIGNOR TO 
THE EDISON PHONOGRAPH COMPANY, OF NEW JERSEY. 


PROCESS OF DUPLICATING PHONOGRAMS. 


SPECIFICATION forming part of Letters Patent N>. 484,582, dated October 18, 1892. 


Original apploation fled January 5, 1888, Berial No. 259,895, Divided ard thir application fled January 90,1868, Renewed 
‘March 30, 1892, Serial Wo. 427,011, (Wo specimens.) 





To all whom it may concern: 

Be it known thet I, THomas A. Epison, of 
Llewellyn Park, in the county of Essex and 
State of New Jersey, have invented a certain 
new and useful Process for Duplicating Pho- 
nograms, (Case No. 751,) of which tbe follow- 
tag is a specification. 

‘he object-I have in view is to produce a 
practical process for the duplication of pho- 
nographic records, ‘so that the new art of 
phonographic publication can be established. 
Generally I propose to construct a suitable 
matrix, preferably in metal, and by its use 
mold duplicate phonograms with the phono- 
graphic records tuereon, such phonograms or 
the surface thereof being preferably con- 
strugted of a material too hard for the satis- 
factory indentation thereof by the phono- 
graph-recorder; but the duplicate phono- 
gruins may be made of a softer material. For 
{he construction of the matrix I employ the 
process of vacuous deposit described in my ap- 

lication, Serial No. 118,942, filed January 28, 

884. Tho original phonogram is preferably 
constructed with a surface of wax ora similar 
material. This is placed ina suitable phono- 
graph and the phonographic record produced 
thereén. The phonogram so impressed with 
the phonographic recurd is placed in a high 
vacuum, in which an electric arc, continuousor 
discontinuons, is produced between electrodes 
of metal or in which metal vapor is otherwise 
produced. The electric arc produces a yapor 
of the metal of which the electrodes are com- 
posed, which vapor or a metallic vapor other- 
wise prodaced within said chamber is depos- 
ited on the indented surface of the phono- 
gram, forming layer of metal thereon, which 
follows accurately all the indentations of the 
record, however minute, owing to the highly- 
comminuted condition of the metal deposited. 
The phonogram while the deposit is taking 
place in the yacuum-chamber is revolved 
slowly by a suitable powor-connection, and 
this is especially necessary when the form of 
the phonogram is cylindrical, which it pref- 
erably is. The vacuous deposit is continued 
until the-layer of metal is sufficiently thick, 
when the covered phonogram is removed 
from the vacuum-chamber and is further 


covered by a more eat process to give 
strength end body to the covering. A fur- 
ther covering of metal may be produced by 
electroplating & metal upon the vacuous de- 
posit in the usual manner of electroplating, 55 
or the vacuous deposit may be backed up by 
casting upon it type-metal or other metal or 
alloy having a Jower fusing-point than the 
vacuous deposit, or this may be done after 
electroplating upon the vacuous deposit, or 6o 
the vacuous deposit may be backed up by & 
@ cement or gum or by'plaster-of-paris; but 
a metal backing is preferred. The material 
of the original phonogram is then dissulved off. 
of the metal covering, leaving in the case of 65 
eglindrical phonograms a hollow motal oylin- 
der or one interually faced with metal, carry- 
ing the phonographic record In relief npon ite 
innersurface. This metal cylinder isthon split 
longitudinally by a very thin saw intoa num- 76 
berof parts—say, for illustration, threeparts— 
which are suitably mounted upon levers, so 
that a mold is formed, which can be closed to 
receive the material to be molded and opened 
to permit of its beingtaken ont. The dupli- 75 
cate phonograms are proguced by means of 
this mold by pouring therein and preferably 
around a suitable core placed in the mold 
suitable substances, such as wax or wax-like 
material, resin, or plaster-of-paris, the material 80 
being preferably too hard to be satisfactorily 
indented by the phonograph, or the duplicate 
phonograms may be mado by taking sheets 
of smooth material, like waxed paper or tin- 
foil, and pressing them upon the surface of 85 
the mold by a pinnger or otherwise, the sheets 
being afterward backed ap by a wax, resin, 
or cement. The latter way of making the 
duplicate phonograms: is especially applicable 
to flat-surface phonograms, although it may 90 
be used for phonograms with cylindrical sur- 
faces. The production of the first layer of 
metal upon the phonograph-record by means 
of the vacuous deposit has great advantages 


over doing this by electroplcting. In elec 95° 


troplating the wax-surface must first be ooy- 
ered by plumbago or gold-leaf or silyor salts 
reduced by chemical reagents in ordertoform 
a ‘conducting basis forthe plating. The plum- 
bago and. 


-leaf do not bring out the fine roo 
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vibrations and produce rough reproductions 

while tke silver salts do not ran well on the 

wax surface. The vacuous deposit, however, 

. adheres uniformly to the wax surface and 

5 reproduces the record with great perfection. 

ho invention is illastrated for convenience 

in connection with a cylindrical phonogram. 

In the accompanying drawings, forming a 

part hereof, Figure 1 is an elevation of an 

vo original phonogram; Fig. 2, a cross-section of 

the orlginal phonogram with a thin vacuous 

deposit thereon; Fig. 3,a view similar to Fig. 

2, with a further backing; Fig. 4, a view the 

“game as Fig. 3, with the original phonogram 

15 dissolved out; Fig. 5, a sectional view of the 

divided mold or matrix; Fig. 6, an elevation 

of a duplicate phonogram produced by the 

mold, and Fig. 7 a cross-section of such du- 
plicate phonogram. 

a0 A is the original phonogram, having a rela- 

tively-soft wax or wax-like surface a and the 

backing of harder material b, or it may be en- 

tirely of wax. The phonographic record is 

produced upon the surfacea. The metallic 

25 vacuous deposit is shown at o, end the fur- 

ther backing, preferably of metal, is shorn 


at d. 

Bis the divided mold, produced as has been 

stated and having the phonographio record in 
30 relief. 

C is the duplicate phonogram, produead by 
the mold and having a surface e, indented 
with the phonographic record and preferably 
of harder material than could be practically 

35 or satisfactorily indented directly by the 
phonograph. 

My invention herein is limited to construct- 
ing the matrix or mold by covering the phono- 
graph-record by a vacuous deposit. 

4° = The broad invention of duplicating phono- 
greph-records and of producing matrices for 
that purpose, not limited to the use of the 
vacuou3 deposit as astep in the processof re- 
producing the phonographic record or con- 


| by me January 5, 1888, Serial No. 259,895, of 
which this specification is a division. 

What I claim is— 50 

1. The process of forming a matrix or mold 
for the duplication of phonographic records, 
consisting in covering the phonograph-record 
with a deposit of metal by vaporizing metal 
in a vacuam in which the record is placed, 55 
substantially as set forth. 

2. The process of forming a matrix or mold 
for the duplication of phonographie records, 
consisting, first, in indenting the original rec- 
ord on a phonogram; second, covering the re- 60 
cording-surface of such phouogram with ade- 
posit of metal by vaporizing metalin a vacu- 
‘um in which such phonogram is placed, back- 
ing up such deposit to give it strength, and 
then removing the original phonogram, sub- 65 
stantally as set forth. 

3. The processof forming a matrix or mold 
for the duplication of phonographic records, 
consisting, first, in indenting the original reo- 
ord upon a phonogram having a wax-like 70 
surface; second, covering the recording-sar- 
face of such phonogram with a deposit of 
metal by reporising metal in a vaciym in 
which such phonogram is placed, backing up 
such deposit to give it strength, And then re- 75 
mov‘ng the original phonogram, sulistantially 
as act forth. % 

4. Tho process of duplicating phonograms 
carrying a phonographic record, consisting, 
first, in indenting the original record upona So 
phonogram; second, constructing a matrix 
or mold of such vriginal record by depositing 
thereon a costing of metal by vaporizing 
metal in a vacnom in which the record is 
placed, and, third, producing duplicate phono- 85 
grams from such matrix, substantially as set 

‘orth. 

This specification signed and witressed this 

17th day of January, 1888. 


THOS, A. EDISON. 





45 structing 6 matrix for that purpose, is not; Witnesses: 
claimed herein, such broad subject-matter be- WILLUAM PELZER, 
3 ; ing covered by an application for patent filed E. C, ROWLAND. 
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THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 


PHONOGRAPH CUTTING-TOOL. 


3PECIFICATION forming part of Letters Patent No. 484,583, dated October 18, 1892. 
Application fled May 27, 1890, Renewed March 30,1892, Berial No, 427,012, (No model.) 


To all whom it. may concern: 
Be it known that I, THomas A. EDISON, a 


citizen of the United States, residing at Llew- |. 


bane Park, in the county of Essex and State 
of New Jersey, have invented anew and useful 
Improvement in Phonograph Catting-Tools, 
(Case No. 861,) of which the following-is a 
specification. 
In practice it is found that after phono- 
graphs have been in use fora time the articu- 
lation of the speech reproduced is not so 
smooth andclearas when the phonograph was 
first put in usb. While the articulation is 
sufficiently good to be intelligible, the false 
15 or extraneous vibrations are such as to cause 
unpleasant and sometimes confusing noisegat 
the reproducer. I attribute this to the fact 
that by continued use the entting-edge of the 
recorder and of the turning-off tool and the 
20 bearing poiat or end of the reproducer be- 
come roughened and this causes false marks 
to be made on the phonogram-blank. The 
recording-surface of the phonogram-blank is 
ordinarily of wax or a stearate or hard me- 
tallic soap or other wax-like material or com- 
position, and it would naturally be supposed 
that a tool of steel of the best quality would 
be entirely satisfactory for use in connection 
with such a comparatively-soft substance. I 
have, however, found that such tools are sub- 
ject to the objection above set forth. This is 
due to the chemical action of acids or other 
substances found in the wax-like material or 
composition of which the phonogram-blank is 
35 made and to the dulling and roughening ac- 
tion of fine particles of silica. or other hard 
material which become mixed with the wax- 
like material during the nanufacture of the 
blank or which become lodged on the surface 
40 thereof. After many trialsI have foundthata 
sapphire or other similar jewel co-operates in 
the most effective manner with the wax-like 
phonogram-blank, since the acids thereof do 
not attack these substances, they are not 
45 rusted by moisture, aud they are adapted to 
withstand the dulling action of the hard par- 
ticles referred to. 
~The present invention consists in acutting- 
tool (which may be either the recording-point 
50 or the turning-off tool) for a phonograph of a 
jewel or similar substance which will with- 
stand the corroding action of acid and in cer- 
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tain combinations which will be hereinafter 
described and claimed. 

‘The reproducer is not claimed herein, since 55 
it forms the subject of anvother application 
filed on even date herewith. 

In the accompanying drawings, which illus- 
trate the invention, Figure 1 is a side view, 
partly in-section, of a phonograph of well- 60 
known form with the improved cuttiog-tools 
attached. Fig. 2 shows the recorder on a 
larger scale, and Fig. 3 is a view of a turno- 
ing-off tool of slightly-different shape from 
that illustrated in Fig. 1. 65 

lis the wax-like phonogram-blauk,tnounted 
on a cylinder in the ordinary manner. 

2 is the arm carrying the recorder and 
sleeved onto the guide-rod 3 and movable 
thereon. ? 7° 

4 is the guide-rest,on the upper edge of 
which the recorder-frame bears and long 
which it slides. 

5 is a cam-lever for raising the frame and 
thereby removing the recorder from the sur- 75 
face of the blank. 

6 is the recorder, preferably of sapphire, as 
above described. In the form shown: the re- 
corder is in the shape of a cylinder, the outer 
end being hollowed out, thus leaving acurved 80 
sharp edge for cutting the sarface of the : 
blank. This particular fornf does not consti- 
tute a part of the present invention, since it 
isclaimed in my application, Serial No.306,670, 
dated April 10, 1889. This cutting-tool is 85 
mounted in a socket or sleeve at oue end of 
the pivoted lever 7, the oppositeend of which 
is connected to the phonograph-diaphragm. 

8 is a cutting-tool, which is technically 
termed the “turning-off” tool, and which is 90 
used for removing a previous record and for 
givinga smooth andeven surface to the blank 
on which to impress a new record, This tool 
is also made of sapphire or of quartz, agate, 
or similar hard material not readily affected 95 
by the acids. In theconstruction shown it is 
clamped to the carrier 9, which is movable in 
the holder 10, and 11 isa handle for moving 
the cutting-tool onto or off from the surface 


of the blank. 100 


I have found that a turning-off tool which 
does not have a sharp cutting-edge, but has 
such edge groundaway to form a right angle 
or approximately a right angle, so that the 
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edge will not enter beneath the surface of the 
material, can be used to advantage. Assuch 
an edge cuts the material, it breaks it above 
the cutting-edge, so that the chips do not 
5 carry with them any portion of the blank be- 
low the line of cutting. This form of tarn- 
ing-off tool is illustrated in Fig. 3, where 8 is 
the sapphire cutting-tool supported in the 
clamp12. ‘This toolissupported, as indicated, 
ro so as to present its cutting-edge obliquely to 
the surface of the phonogram-blank. 
Having thus described my invention, what 
Telaim is— 
1. In a phonograph employing phonogram- 
15 blanks of wax-like material, and in combina- 
tion with a holder for such blanks, a jewel 





entting-tool sitaated with relation fo said 
holder, so as to operate upon the blank held 
thereby, substantially as set forth. 
2. The combination, in a phonograph, with 20 
& phonogram-blank of comparatively-soft ma- 
terial, of a jewel recorder, substantially as 
described. 
3. The combination, in a phonograph, with 
& phonogram-blank of awax-like material, of 25 
a sapphire recorder, substantially as set forth. 
This specification signed and witnessed this 
24th day of May, 1890. 
THOS. A. EDISON. 
Witnesses: 
A. O. TATE, 
THomas MAGUIRE. 
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SPECIFICATION forming part of Letters Patent No. 488,191, dated December 20, 1892, 
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To all whom it may concern: 

Be it known that I, THomas A. EDISON, a 
citizen of the United States, residing at Llew- 
ellyn Park, in the county of Essex and State 
of New Jersey, have invented a certain new 
and usefal Improvement in Phonogram- 
Blaaks, (Case No. 812,) of which the following 
is a specification. 

The object of this invention is to provide 
1o phonogram blanks or surfaces for receiving 
sound records in the phonograph, which shall 
be of a convenient and simple form and ean 
be cheaply and readily manufactured, and 
which will be adapted to be conveniently 
packed in boxes and inclosed in envelopes for 
transmission by mail. 

‘The main feature of the invention consists 
in the use of thin flexi heets of wax or 
wax like material, which sheets either by 
themselvesor combined with bac! 
suitable material, are used as th 
mediums in phonographs. I 
sheets of plastic flexible 
* or pressing such material into 

prefer to produce them by forcing the mate- 
rial through an aperture of the 
ina press. The sheots thus for 
used in a variety of ways, Such 
themselves form flat recording s 
30 the phonograph, or they may be atrae 
backings of paper orsimilar flexibl 
and used as flat recording surfaces, or they 
may be formed into cylinders, ei with or 
without an internal backing of paper or like 
35 material, or they may be piaced upon rigid 
cylinders and usedin the phonograph, orused 
in various other ways. 

There are many compounds of wax or wax 
like material which may be employed for the 
purposes of my invention. What I prefer to 
use is a mixture of asphalt with Japan wax 
or pitches made from the distillation of fatty 
oils or combinations of fatty acids, any of 
aleuts of wax for 
tion, The propor- 
tances will vary as 
the conditions differ and as sheets of differ- 
ent degrees of flexibility are equ red Be- 
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ginning with the asphalt alone, which 1s brit- | 
© tle even in thin sheets, the flexib'lity may be: wax like material and the whole is’submitted 10¢ 
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brought to any desired degree by adding more 
or less of the Japan wax or equivalent flexi- 
Dle substance, 

My invention is illustrated in. the accompa- 
nying drawings: 

Figure 1 illustrates the use of the squirting 
press for formingthethin sheets. Figs. 2 and 
3 are bottom views of different forms of the 
press; Fig. 4 shows the’preferred method of 
placing such thin sheets upon a paper back- 
ing; Fig. 5 illustrates acylinder thus formed; 
Fig. 6, « eylinder formed from the plastic 
sheetalone;aud Fig.7 showsa cylinder formed 
of a number of plastic sheets which are in- 
tended to be torn off as they are used. 

A quantity of the imaterial, such as above 
| deseribed, is placed in the press A in the bot- 
| tom of which is usually a slot or elongated ap- 
erture B, (Fig. 2.) The material is raised to 
such temperature as will insure its easy pas- 

age through the aperture, and the pressure 
lied, and the material foreed in 
the form of a thin sheet C through the aper- 
ture, as illustrated in Fig. 1. 1 prefer to al- 
directly into water, so as to set 
y, and prevent distortion while 
condition, After itisdry, it 
ith fine powder, such as tale 
prevent the surface from adher- 
iug to other objects, and the strip which has 
! come from the press is then cut up intosheets 
of the reqnired size. These sheets may, us 
be used in many diffe? ent way 
y be bent around a forming cy 
rand the ends overlapped and nemssed 
er, the surplus material beir 
by a cutting or seraping tool, or prefe ly 
the ends are made to meet and are joined to- 
gether by the application of a heated wire or 
| by the addition of a small amount of the soft- 
ened materialalongthe joint. By this means 
cylinders like that shown in Fig. (are formed. 
Instead of this however, eet of thin paper 
may be eut to Live proper size end formed into 
a cylinder with its edges joined, and this cyl- 
inder is then collapsed into a flat double sheet 
as illustrated in Fig. 4, the collapsed cylinder 
being shown at D. The double sheet D is 
placed between two sheets’E KE of the flexible 
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topressure. The backs of thesheets E, or the 
sheet D being previously moistened with a 
solvent of the flexible material, sach as ben- 
zol, the sheets E are thus made to adhere 
firmly to the sheet D, szhereby a collapsed 
pkonogram blank is formed, which can be 
drawn out into a cylinder and placed upon 
the cylinder of the phonograph, or upon a 
false shell placed thereon. A cylinder drawn 
1o0.out into form for use is shown in Fig. 5. 
Instead of a backing of paper, the thin flexi- 
ble sheets formed into cylinders like Fig. 6 or 
used in sheet form, as flat recording surfaces, 
may be covered with 4 varnish, such as a so- 
1g lution of a suitable gum, like gum balata, in 
a solvent such as bi-sulphide of carbon. A 
number of sheets’ of this character can be 
formed into a composite cylinder as saown in 
Fig.7, the diferent layers, one of which is af- 
so fected at a time by the phonograph recorder, 
being torn off as they are used. fe 
The squirting press may have an annular 
aperture as shown in Fig. 3, whereby the ma- 
terial may be forced out in the form of cylin- 
25 ders instead of in sheets. 
What I claim is: 
1. A collapsible phonogram blank consist- 


nw 








ingof a cylinder ot nexible material with sep- 
arable sheets of flexible wax or wax like ma- 
terial placed thereon, substantially as set 
forth. 

2. A composite phonogram blank, consist- 
ing of two or more separately removable lay- 
ers of recording material, each layer being of. 
such thickness that arecord impressed onone 
layer will not be transmitted to a succeeding 
layer substantially as set forth. 

3. A composite phonogram blank, consist- 
ing of a cylinder of two or more ssparately 
removable layers of recording material. each 
layer being of such. thickness that a record 
impressed on one layer will not be transmit- 
ie to a succeeding layer substantially as set 

‘orth. 

4. A phonogram blank having in combina- 
tion super-imposed separable layers of flexi- 
ble wax or wax like material, substantially as 
set forth. 

This specification signed and witnessed this 
10th day of January, 1889, 

THOMAS A. EDISON. 

Witaesses: 


H. W. SEELY, 
W. PELZER. 
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SPECIFICATION forming part of Letters Patent No, 526,147, dated September 18, 1994. 
Application fled January 28, 1884, Serial Yx119,942, (Specimens, 


To all whom-it may concern: 

Be it known that I, Tuomas A. Epison, of 
Menlo Park, in the county of Middlesex and 
State of New Jersey, have invented a new 
and usefal Improvement in the Art of Plat- 
ing One Material with Another, (Case No. 
615,) of which the following is a specification. 

The object of this invention isto producea 
coating of one material upon another; and 
said invention consists in producing such a 
coating by throwing the material to be de- 
posited into the form of a vapor ina vacuum, 
by means of a continuous current, the object 
to be coated or plated being within the vacu- 
ous chamber so that the material is deposited 
upon it from the vapor. 

I vaporize the material by electrical heat- 
ing and the best method of dding this is to 
place electrodes of the depositing material in 
the vacuum chamber, forming a continuous 
arc between them. A dense even homogene- 
ous and adherent deposit will then be rapidly 
formed upon the interior walls of the cham- 
ber and upon thesurface of any object which 
may be placed within said chamber. 

The deposit may be obtained by rendering 
the material to be deposited electrically in- 
candescent within the vacuum by means of a 
continuous current, but the are process is 
more rapid; also, I may produce a deposit of 
a non-conducting material by coating a con- 
duetor of carbon with such material and 
heating thesame to incandescence. The ma- 
terial will be vaporized and deposited, while 
thg carbon will withstand the -heat. Any 
substance which will volatilize in the incan- 
descent heat may be so used. This process 
of depositing in an exhausted chamber by 
electrical vaporization by means of a contin- 
uous current or a continuons are, as distin- 
guished from an intermittent current and 
from a series of sparks, I term electro yacu- 
ous deposition. 

My invention is adapted to the plating of 
any material whether a conductor or non- 
conductor of electricity, while inthe ordinary 
process of electro-deposition only conductors 
can be treated. 

The uses of the invention are almost infi- 
nite, for coatings of any material and of any 
desired thickness may be formed. Metal 





sheets so fine as to be transparent and yet 
even and homogeneous can readily be pro- 
duced. 

It is found especially advantageous in coat- 55 
ing glass for mirrors as a very even deposit. 
can be obtained in a very simple manner. 

Alloys or compositions of different metals 
or substances may be produced by making 
each electrode of a different metal, 60 

To produce a more rapid deposition two or 
more arcs may be formed in the chamber. 

The invention may be applied to the manu- 
facture of metallic foil especially gold, silver, 
and platinum foil, To accomplish this a 65 
cylinder of polished glass, coated internally 
with a film of material soluble in alcohol or 
water, such as shellac or gelatine, is placed 
in the exhausted chamber, and the are is 
formed within said cylinder, npon the interior 7o 
of which an even coating of the metal or alloy 
is formed, which can bestripped off in a homo- 
geneous sheet, with the soluble materia! which 
is then dissolved off; or a very thin film of 
gold, silver or platinum may be formed upon 75 
a backing of cheaper material or upon both 
sides of a sheet of such material. 

It is evident that the deposit may be made 
upon flat plates.or upon objects of any form 
whatever; and by using screens of different 80 
forms to intercept portions of the deposit, 
which proceedsin straight lines from the are, 
the deposit may be made in any pattern or 
design. The finest tracery of jace, for in- 
stance, may thus be accurately reproduced 85 
in any metal. 

I may use an ordinary piston air-pump ard 
form the are and place the object to be plated, 
within the exhausted bell-jar or receiver 
thereof. The évenness of the deposit, how- 92 
ever, increases with the degree of vacuum, 
and on this acconnt it is often desirable to 
employ a Sprengel pumpand by keeping the 
same continually in operation, constantly 
maintain the vacuum at the highest point. 95 

To coat small articles, a number of them 
may be placed in an exhausted receiver, 
adapted to be rotated. The arc being formed 
and the receiver turned, thearticles are coated 
evenly on all sides. 

For coating mirrors, I cement the glass 
plates upon the inner side of the removable 
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walls of an air tight box, which is exhausted ! arc, and consequently deposit evenly upon 


and in which the are is formed, a deposit be- 
ing made upon the glass, which is then re- 
moved, 

My invention is illustrated in the annexed 
drawings, in which— 

Figure 1, illustrates the use of a piston air 
pump where the deposit is made on the in- 
terior of a glass cylinder. Fig. 2, represents 
a Sprengel vacuum pump used in the same 
way. Fig. 3, shows the rotating receiver for 
coating smallarticles. Fig. 4, isan elevation 
of a box for coating mirrors; Fig. 5,asection 
of thesame; Fig. 6,a section of a form of box 
used for very large mirrors. 

Referring first to Fig. 1, A is the exhausted 
bell-jar of an air pump and Bisa hollow glass 
cylinder placed therein, 

Electrodes a, a, of the desired metal are 
placed in the cylinder with their endsa little 
apart or very slightly in contact so that an 
are is formed between them. 

The circuit wires 1, 2, lead tothe electrodes 
from any suitable source of continuous elee- 
trie current whereby a continuous are is pro- 
duced between the electrodes. 

An adjustable resistance R may be placed 
in the cireuit to regulate the current. 

‘The glass cylinder isiuternally coated with 
a soluble material such as shellac or gelatine. 
The deposit is rapidly ard evenly formod on 
the interior of the cylinder, aud is readily 
stripped off in homogeneous sheets, together 
with the soluble coating which may then be 
dissolved off. 

In Fig. 2, a receiver C, hermetically closed 
by a rubber stopper D is placed in connec- 
tion with the exhanst tube of a Sprengel pump 
E. The cylinder & is suitably supported in 
said receiver and the electrodes a, 2, are in- 
closed bysuch cylinder. The operation of the 
pump being contiaued the highest vacuum 
is maintained throughout the whole process 
of deposition. 

It is evident that any object which is to be 
plated nay be substituted forthe glass cylin- 
der in the receiver or bell-jar. 

In Fig. 3, a receiver Fis shown, adapted to 
ba rotated in supports G, G. 

‘The electrodes a, a pass through the rub- 
ber stopper D. Any object or objects placed 
within the receiver will, when it is rotated, 
receive an evendeposit. For iustauce, hooks 
and eyes, or sinall articles of jewelry may be 
readily plated in this way. 

In Figs. 4 and 5, If, I, ave the sides of the 
box, preferably of iron aud removably se- 
cured together with airtight joints. Upon the 
inner sides are cemented plates of glass I, I, 
from which mirrors are to be madeand which 
receive the deposit from the are, formed by 
the electrodes a, a. 

For very large plates of glass, the box 
shown in Fig. 6 is used, with compartments 
is K, K, diverging from the center at which the 

arcis placed. ‘he vaporous particles extend 
_ in straight lines in every direction from the 
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the glass plates I, I. The box is then taken 
apart and the glass platesare removed. The 
depositiis sc even that it may be made very 
thin, and the thin coating of silver backed 
up by zine or other cheaper metal. 

I am aware of experiments which have 
been made in which by the use of a high ten- 
siou induction spark between electrodes ina 
vacuum it was found that a coating was pro- 
duced inavacuumchamber. ‘This is merely 
a laboratory experiment and could not be 
practically applied because the formation of 
the deposit by the intermittent or alternat- 
ing spark is too slow to be commercially use- 
ful. Ihave found that by using acortinuous 
arc the process is made infinitely more rapid 
and certain, so that the useful results herein- 
before enumerated can be produced on a 
cominercially practicable scale. 

What I claim is— 

1, The process of plating bodies with elec- 
trical conducting material, which consists in 
supporting the body tu be plated in an ex- 
hausted chamber, supporting an electrode of 
the material to be deposited in said chamber, 
electrically vaporizing such metal in the 
chamber, and moving said body to bring dif- 
ferent portions of it successively into prox- 
imity to the electrode of the material being 
deposited, substantially as described. 

2. The process of plating bodies with elec- 
trical conducting material which consists in 
supporting the body to be plated in an ex- 
hausted chamber, supporting electrodes of 
the matérial to be deposited in said cham- 
ber, maintaining a continuous electric are 
between said electrodes in the vacuum, and 
moving said body to bring different portions 
of it successively into proximity to the elee- 
trode or electrodes of tha material being 
deposited, thereby coating the body evenly, 
substantially as described. 

3. The process of plating bodies with an 
alloy or composition of electrical conducting 
materials, which consists in supporting the 
body to be coated in an exhausted chamber, 
supporting electrodes of different conducting 
materials in said chamber, and maintaining 
an are botween said dissimilar electrodes, 
substantially as described. 

4. The process of making metallic feil, 
which consists in providing a suitable body 
in an exhausted chamber, and an electrical 
circuit extending within the same and includ- 
ing withio the chamber a section of the metal 
to be made into foil, maintaining a continu- 
ous current in said circuit whereby metal is 
deposited on said body, and subsequently 
stripping off said deposited metal, substaa- 
tially as described. 

This specification signed and witnessed this 
22d day of January, 1884. 

THOS. A. EDISON. 

Witnesses: 

H. W. SEELY, 
Epwarp II. Pyarr. 
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“PATENT OFFICE. 





TILOMAS A. EDISON, OF LLEWELLY 


N PARK, NEW JERSEY. 


PROCESS OF DUPLICATING PHONOGRAPA-RECORDS. 


SPECIFICATION forming part of Letters Patent No. 667,662, dated February 5, 1901. 
Application filed May 8, 1900, serial No, 15,874, (Mo specimens.) 





To all whom. it may concern: 

Be it known that I, THomas A. EDISON, a 
¢itizen of the United States, residing at Llewel- 
lyn Park, county of Essex, and State of New 
Jersey, have invented acertain new and use- 
ful Improved Process of Duplicating Phono- 
gvaph-Records, (No. 1,056,) of which the fol- 
lowing is a specification. 

My invention relates to an improved proc- 
ess for duplicating phonograph-records, and 
the process is of the character covered by 
my Patent No. 484,582, of October 18, 1892, 
wherein a matrix of an original record is em- 
ployed as a mold for the making of the du- 
plicates. In tl.e specific process described in 
my previons patent the matrix secured from 
the original record is divided longitudinally, 
so as to form a sectionalanold in which are 
east the desired duplicates. My present in- 
vention is designed specifically as an im- 
provement on said process, and my object is 
to provide a process wherein the production 
of the duplicate records will be facilitated and 
wherein the character of the resulting dupli- 
cates will be improved, since the mold used 
is continuous on its bore. 

My present process depends upon the fact 
that after a molten metallic soap or a mixture 
of soaps or other suitable material has been 
introduced within a mold carrying the repre- 
sentation of a phonographic record in relief 
on its bore and allowed to set a sufticient 
contraction of the resulting duplicate ean be 
secured as to permit of a longitudinal sepa- 
ration of the duplicate from the mold, where- 
by a continuous mold exn be employed for 
the carrying on of the process. 

In order that my invention may be better 
understood, attention is directed to the ac- 
companying drawings, forming a part of this 





“specification, and in whieh— 


Figure 1 is_a sectional view of a suitable 
apparatus for the purpose, illustrating the 
planger and piston in their lowermost posi- 
tion; and Fig. 2, a similar view showing the 
same parts in their elevated positions. 

Tn both the above views corresponding parts 
are represented by the same numerals of ref- 
erence. 


The apparatus illustrated in the figures is 





designed for the duplicating of cylindrical 
phonographie records, and it will be so de- 


scribed; but the applicability of my process 
for the duplication of other varieties of rec- 
ords will. be apparent to those skilled in the 
art. 

In the drawings, 1 represents a suitable jar 
or tank of the proper dimensions and made 
of any desired material. Within the jar or 
tank 1 I place the material of which the du- 
plicate records are to be formed and which 
may be maintained in a molten condition by 
the application of heat in any way—as, for 
example, by a gas-tnbe 2, supplying a num- 
ber of jets, as shown. The proper level of 
the molten material is indicated, and this 
level should be approximately maintained by 
the addition of fresh material from time to 
time within the tank as the liquid material 
may be withdrawn during the operation. The 
material in the tank 1 and of which the du- 
plieate records are to be formed may be of 
any suitable character; but preferably it is 
a metallic soap or a combination of several 
soaps to which has been added a material 
not affeeted by water, such as ceresin, where- 
by the resnlting duplicates will be protected 
from the effects of atmospheric moisture. 
Mounted within the tank and secured to its 
bottom is an open-ended cylinder 3, in which 
works a piston 4. A tapered core d is con- 
nected to or formed integrally with the piston 
4, and said core is preferably hollow, so as 
to present a thin wall to the material, where- 
by the core will very quickly reach the tem- 
perature of the molten material when it is 
immersed therein. A number of openings 6 
are formed in the cylinder 3, near the bottom 
below which openings the piston 4 
passes in reaching its downward position, as 
shown in Fig. 1, whereby the liquid mate- 
rial may flow through said openings into the 
cylinder above the piston. Connected to the 
core 5 is a plunger 7, having an operating- 
handle 8. ‘The connection between the core 
and plunger is such as will permit a separa- 
tion of these parts, ordinary screw-threads 
being shown, 

9 represents a mold which resis within a 
shoulder 10, formed at the top of the cylin- 
der, and which mold carries on its bore the 
representation in negative or relief of a pho- 
nograph-record whieh it is desired to dupli- 
eate. ‘This mold. is preferably obtained Wy 
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the process described in my application for 
Letters Patent filed March 5, 1898, Serial No. 
672,650, by first depositing upon the original 
record a suitable metal in the form of aa-in- 
§ finitesimally-thin film by a process of vacu- 
ous deposit, by then electroplating or other- 
wise securing upon the film so obtained a 
sufficiently thick layer of the same or differ- 
ent metal, and by then properly backing up 
ro the metal so deposited or otherwise applied 
to the vacuous film either before or after the 
separation of the original record from the in- 
closing coating of metal either by contract- 
ing the record or by melting it out or in any 
15 other suitable way, The advantage of mak- 
ing a matrix or mold by first depositing npon 
au original phonograph-record a metal by a 
process of vacuous deposit is that an abso- 
lutely accurate-copy in negative of such rec- 
zo ord will be produced irrespective of the fine- 
ness thereof. The mold 9 is preferably made 
of sufficient mass or thickness as to effect- 
ively chill the molten material when the lat- 
ter is introduced therein, as I shall explain. 
25 Carried by the upper part of the mold is an 
inclosing cap 11, which may be secured onto 
the mold and which forms a bearing for the 
plunger 7. 

. In carrying out my improved process with 
go an apparatus of this type I prefer to proceed 
substantially as follows: Molten material be- 
ing placed within the tank or jar 1 is main- 
tained in its liquid or fluid condition by the 
application of heat. The mold ¥, being ex- 
35 posed totheatmospleric temperature, is rela- 
tively cold. The plunger 7 is first depressed, 
so as to force the piston + downward within 
the cylinder,ejecting the liquid material from 
beneath it, which material passes out through 
40 the openings 6. The bore of the cylinder 3 
may, as shown, be slightly enlarged below the 
openings 6, so as to permit the piston 4 to pass 
, beneath the same. As soon as the piston 4 
passes below the openings 6 the molten or fluid 
45 material enters the cylinder above the piston, 
* so as to fill the cylinder to the level of the liq- 
uid in the tank or jar. Owing to the thin 
wall of the core 5 the latter will almost im- 
mediately reach the temperature of the mol- 
5° ten material, so that said core will not ebill 
the latter. If a solid core is used, it will re- 
quire to be immersed within or below the snr- 
face of the liquid material for a longer time 
to enable its temperature to reach that of the 
55 molten mass; but with this exception the proc- 
ess will be equally operative with a solid core 

as with a hollow core. 
Assuming the hollow core to be used and 
that its temperature reaches that of the mol- 
60 ten material almost immediately, the plunger 
7 will be elevated, so as to carry the charge 
of molten materia! above the piston into the 
mold, as shown in Fig. 2, a greater or less ex- 
cess of material passing above the mold into 
65 thecap.1l. By employing the cap 11 it will 
be obvious that the level of the liquid mate- 
. Tial in the tank or jar may be varied consid- 








erably without affecting the operation: The 
liquid molten material entering the mold 
will engage all portions of the reeord formed 
onthe bore thereof, and the materially lower 
temperature of the mold will result in the al- 
most instantaneous chilling of the surface of 
the molten material therein. In order to fa- 
cilitate this surface-chilling of the liquid 
molten material entering the mold, the latter 
may be actually cooled by artificial means 
below atmospheric temperature—as, for in- 
stance, by the circulation of cold water 


through a water-jacket surrounding the mold 6 


or by a blast of cold air equably directed to 
all portions of the mold. The chilling of the 
surface of the molteu material in the mold re- 
sults in the setting of the positive impression 
thus secured from the negative record. The 
chilling of the molten material in the mold 
progresses toward the center, and any con- 
traction in bulk will be compensated by the 
surplus material within the cap 11. Assoow 
as the material within the mold has been 
chilled throughout the entire thickness there- 
of the material with tks piston, core, cap, and 
plunger are removed from the cylinder, and 
the material is allowed to eool by exposure to 
a cold atmosphere or by an air-blast until the 
solidified material has contracted away from 
the bore of the mold,soas to permit ip to be re- 
moved therefrom by forcing the plunger down- 
ward. The plunger is then removed from the 
core, and the latter is extracted from the cast 
duplicate, carrying the positive record on its 
periphery before the material has contracted 
sufficiently upon the core as to prevent this 
separation. Since the conductivity of heat 
from the material is effected slowly, the outer 
surface of the molded duplicate becomes hard 
and set, while the inner portion thereof next 
to the core is still in a relatively plastie con- 
dition, so that this separation of the core can 
with ordinary care be readily effected. The 
resulting duplicates thus secured after reach- 
ing the normal temperature are properly 
dressed at the ends and are reamed internally 
to the proper size, being then ready for use. 

With records made by my process the con- 
traction of the material radially to separate 
it from the mold is accompanied by a consid- 
erable longitudinal coutraction following the 
instant when the surface is first set by the 
chilling effect of the mold and progressing 
until the material reaches the normal temper- 
ature, such shrinkage being approximately 
one per cent. with ordinary blanks. Forthis 
reasou it is desirable that the original record 
from which the matrix is made is formed on 
a phonograph or allied talking-machine hav- 
ing a fewer number of threads on its feed- 
screw than the instrument on which the du- 
plicates are finally used, in order that when 
the contraction has progressed .to its finality 
the pitch of the record-thread on the dupli- 
cate will correspond to the pitch of the feed- 
serew of the reproducing- machine or ap- 
proximately to that pitch, it being possible 
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with modern reproducing apparatus to effect 
a satisfactory reproduction froui a record, 
even when the pitch thereof differs slightly 
from that of the feed-screw of the machine. 
5 The pitch of the feed-screw of the machine on 
which the original record is made will differ 
from the,pitch of the feed-screw of the ma- 
chine on which the resulting duplicates are 
to be used to an extent depending upon the 
1o coefficient of contraction of the material used 
and will. be determined by experiment with 
the material employed. It will be of course. 
understood that after the mold has been re- 
moved from the cylinder and the separation 
15 of the cast duplicate is being effected there- 
from a new mold and its accompanying parts 
may be inserted in place upon the cylinder, 
and the operations repeatedly carried on 
therewith. 
20 Having now described my invention, what 
Telaim as new, and desire to secure by Letters 
Patent, is as follows: 








1. The process of duplicating eylindneai | 


phonographie records, which consists in first 
25 making an original record withaspiral record- 
groove of greater pitch than that desired on 
the duplicate to be produced, then in making 
a hollow cylindrical matrix or mold from said 
original record, carrying the record in nega- 
30 tive on its bore, and in finally ing dupli- 
eate records from the matrix or mold by in- 
troducing therein and engaging therewith 
material mainteined in an abnormally high 
temperature, whereby the cooling of such du- 
plicate will contract the piteh of the record- 
groove, as and for the purposes set forth. 
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which consists in securing a mold 

containing the record in negativ« on its bore, 
40 in introducing a molten materia: sa the mold 
to receive # surface inipression from such 
record, in allowing the molten material to 
set, in contracting the set material, and in 
separating the contracted molded material 
by a longitudinal movement, substantially 
as set forth. 

3. The process of duplicating phonographie 
records, which consists it securing a mold 
having a record in relief in negative on its 
50 bore, in introducing a molten material in the 
mold around a core, in allowing the molten 
material to set, in contracting the set mate- 
rial, in removing the contracted material and 
the core from the mold, and in separating 
the core from the molded material, substan- 
tially as set forth, 

4. The process of duplicating cylindrical 
phonograph-records, which consists in form- 
ing a cylindrical mold with a record in nega- 
60 tive on its bore, in introducing a molten ina- 

terial in the mold to form a cylindrigal du- 
plicate, in allowing the duplicate to set, in 
contracting the daplicate, and in removing 
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the contracted duplicate by a direst longitu- 
65 dinal movement, substantially as .«t forth. 


he process of dnplicating phonographic j 





5. The process of duplicating cylindrical 
phonograph-records, which consists in form- 
indrical mold having the record in 
on its bore, in introducing molten 

1 the mold around a core, whereby 
vill be formed, 





material i 
a hollow cylindrical duplicate 
in allowing the molten material to set, in con- 
tracting the molten material, and in with- 





drawing the contracted material from the 
mold by a direct longitudinal movement, sub- 
stantially as set forth. 

The process of duplicating cylindrical 
gto records, which consists in form- 
inga cy! lindricgl mold carrying the record in 
negative on its bore, in introduciug a molten 
material in the mold arouud a core, in allow- 
ing the material to set, in contracting the 
material, in withdrawing the contracted ma- 
terial and core from the mold, and in sepa- 
rating the core from the resulting duplicate, 
substantially as set forth. 

7. The process of duplicating cylindrical 
phonograph-records, which consists in mak- 
ing a cylindrical mold carrying a record in 
negative on its bore, and of sufficient mass 
to produce a chilling effect on molten mate- 
rial introduced therein, then in introduciug 
within the mold a molten material, the sur- 
face of which becomes chilled by contact with 
the mold, then in contracting the duplicate 
so formed, and fiually, separating the dupli- 
cate from the mold by a direct longitudinal 
movement, substantially as set forth. 

8. The process of duplicating cylindrical 
phonograph-records, which consists in seeur- 
i ing a record in negative on 
its bore, and of suflicient mass to produce a 
chilling effect on molten material introduced 
therein, then in introducing within the mold 
around a core a molten material, the surface 
ich is chilled by contact with the mold, 
in contracting the material, then in re- 
moving the contracted material and core 
from the mold, and in finally separating the 
core from the material, substantially as set 
forth. 

9. The process of duplicating cylindrical 
phonograph-records, which consists in main- 
taining ina molten condition amass of mate- 
rial fram w hich the duplicates are to be made, 
ning a mold over the mass of molten 
i, said mold carrying on its bore a 
record iu negative, in successively elevating 
a part of the mass of molten material into 
the mold, in allowing such molten material 
within the mold to set, in contracting the set 
material, aud in withdrawing the resulting 
duplicate from the mold by a direct longitu- 
dinal ..ovement, substantially as sat forth. 

This specification signed and witnessed 
this 30jh day of April, 1900. 

THOS, A. EDISON. 

















Witpesses: 
J. F. RaNDOLPH, 
Frank L. DYER. 
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‘To all whom it may concern: 

Beitknown thatI,THomas If. MACDONALD, 
a resident of Bridgeport, Connecticut, have 
invented a new and useful Imprevement in 
Processes of Making Sound-Records, which 
invention is fully set forth in the following 
specification. 

This invention relates to improvements in 
sound-records and in the method ef produc- 
ing them by molding; and it consists in first 
snperheating the material while in the mold 
and in then suddenly applying cold, whereby 
I obtain better results than heretofore pos- 
sible. 

The invention consists, further, in certain 
details to be hereinafter pointed out. 

In order to explain my invention more 
readily, I refer tothe annexed drawings, which 
show one form of apparatus for carrying out 
my process. 

Figure 1 is a vertical sectional view 
Fig. 2 is a plan, partly broken away. 
is intended to illustrate the improved sound- 
record. 

The record is cast into a suitable mold, 
which is surrounded by a steam and water 
jacket for snperheating and cooling the cast- 
ing. This jacket consists of an outer shell 
Aand an inner shell 3 for the mold, these 
shells inclosing between them the steam-tight 
space C, Shell A is closed at the bottom and 
open at the top for receiving shell 1} and is 
provided with valye-coutrolled inlets | and 2 
for steam and cold wat spectively. 
B consists of a hollow cylinder B’, also elosed, 
at the bottom U and open at the top, and has 
an annolar flange 18", that rests upon the top 
of shell A and is seenred thereto, as by serew- 
threaded lip b". Flange B” constitutes the 
cover of the inclosed space C and serves to 
suspend shell b therein and is provided with-| 
the valve-coutrolled outlet 3. Core D has 
the base d fitting snugly in shell 1’ and r 
ing on bottom /), and at its upper end carries 
the stem (d’. A suitable matrix fitted 
snugly into shell 15 to rest upou base d. A 
head F is inserted in the top of slcl! B and 
rests squarely upon the top of matrix E and 
core D, stems d’ taking into a suitable open- 
ing in the head, which thus assists in secur- 
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ing the core in proper posivion. The annular 
space between the matrix and the core (con- 
stituting the mold) is thus inclosed by the 
base dandthehead F. The head is provided 
with the funnel 4, forming an inlet for pour- 
ing into the mold the melted material that is 
to form the improved sound-record, 

In carrying out my invention I proceed as 
follows: I fill the mold (through funnel 4) 
with the melted material, (soap mixture or 
the like,) which is hereinafter for conven- 
ience designated ‘‘wax,” though I do not 
limit myself to a wax-like composition, since 
any suitable material or composition that can 
be readily handled may be employed and will 
come within the scope of my invention. I 
then admit steam through inlet 1 into the 
space C and ‘heat the mold and its contents 
up to, say, about 350° Fahrenheit and main- 
tain the heat for some time, preferably antil 
the entire mass of the wax is ina limpid state. 
This superheating forces ont all air-bubbles 
trom the mass of the wax and from the mi- 
nute spaces in and around the irregularities 
in the matrix-surface, thus producing a more 
intimate relation between the molten wax and 
the matrix. After maintaining this heat for 
a length of time sufficient to drive off all 
bubbles and impurities I then admit cold wa- 
ter through inlet’ 2 and allow the steam to 
escape through outlet 3. This sudden appli- 
eation of cold chills the surface of the wax 
instantly and symmetrically and causes it to 
contract from the matrix-surface sufficiently 
to clear the now solidified casting from the 
matrix and permit its withdrawal. The fact 
that the cold acts evenly from all sides causes 
the contracting to be even and regular, so 
that cracking, &e., are avoided. Moreover, 
owing to the abnormal compression or con- 
centration of the molten mass during the 
period of superheating and’ also to the sub- 
sequent enormous force of contraction due 
to the sudden chilling of its surface the 
sound-reeord molded by my process is much 
denser and harder on the surface than in case 
of an ordinary record made in the usual man- 
ner. It is, so to speak, ‘‘case-hardened” or 
tempered. Further, inasmuch as this sym- 


~ 


5 


go 


. metrical chilling effect takos place from tho 100 


Raymond R. Wile 


ary 





« 


wth sasre 


~ 


i 
; 
t 





oxterior of the mold and its ex 
discovered that with the composition at pres 
ent employed (which is a mixture of two in- 
xredients, as stearic acid and ceresin, both 
5 the hardness and the melting-point or solidi- 
fying-point of one ingredient being higher 
than those of the other) the first effect of this 
sudden exterior chilling is an initial redue- 
tion of the temperature to a point below the 
10 solidifying-point of the harder ingredient, 
which is thereupon converted into a thin 
shell or film, while the softer ingredient (still 
remaining liquid) is consequently forced in- 
ward. The result is as already indicated, 
1§ viz: a casting whose exterior surface is much 
harder and denser than its mass, though the 
gradation is so gradual and imperceptible 
that there is no line of separation that might 
cause the outer casing to break off or the in- 
to ner to shrink away. 

Instead of admitting steam after the wax 
has been poured into the mold it may be ad- 
mitted simultaneously or beforehand, as the 
object to be accomplished is the superheat- 

2g ing of the molten mass and the maintaining 








of that heat. It is obvious that other means’ 


may be employed for superheat: 
rial while in the mold. 

Among the superior advantages of my case- 

go hardened record su prodneed are that the 





g the mate- 


mass being denser is less liable to be affected | 


by changes of temp isture and 
that being harder itis not so readily worn out 
by the action of a reproducing-stylus. Be- 

35 sides, while it would be diflicult to engrave a 
satisfactory original sound-record upon a sur- 
face as hard as that produced by my process, 
yet by this process a sound-record equally as 
good as an original record is readily and 

40 cheaply produced in a more durable condi- 
tion. 

OF course I do not limit myself either toa 
eylindrical soand-record or to one of the type 
characterized by vertical irregularities, sinee 

45 the spirit of my invention consists in main- 
taining the molten wax (while in connection 
with its matrix) in a superheated condition 
ard in then saddenly and symmetrically chill- 
ingit. , 

so The record produced by the process herein 
described gives improved results in reprodue- 
tion and is more durable than records made 
by direct engraving. In the latter the sur- 
face over which the reproduce:-point rubs in 

$5 reproducing is made by a cutting or scraping 
instrument havinga blunt édge. When this 





















examined undera magnifying-glass, 
n to be roughly broken, the molecules 
of wex having been disturlied and their ad- 
hesion to one another weakened. The re- 60 
producing-stylus rabbing over such a surface 
| detaches these projecting particles, further 
roughening the surface and causing scratch- 
ingsoundsinthe reproduction. Ontheother 
hand, the surface of the molded record being 65 
formed by the cooling of n.elted particles 
strongly adherent ore to another offers far 
greater resistance to roughening by the re- 
producer. Such records therefore have longer 
life than those made in the ordinary way. — 70 

The improved sound-record resulting from 
the process herein deseribed is claimed ina 
divisional application filed May 21, 1901, Se- 
rial No. 61,267. 

llaving thus deseribed my invention, I 75 

m— 

1. The proesss of molding sound-records 
which consists in filling asnitable matrix with 
asuitable composition, maintaining the same 
fora length of timein asuperheated condition, 8¢ 
and then suddenly and symmetrically chilling 
it, substantially as deseribed. 

The process of making a sound-record, 
which consists in pouring a suitabic melted 
material into a suitable matrix-mold, then 85 
admitting steam into a jacket surrounding 
said matrix and continuing this step until 
the said material has beeome limpid and im- 
purities are driven off and the said material 
foreed into intimate contact with its matrix, 9° 
then allowing the steam tc escape and adinit- 
ling cold water into the jacket whereby the 
id material is suddenly and symmetrically 
chilled from its exterior surfaee next its ma- 
fort substantially as and for the purpose-set 95 
orth. 

The process of molding sonnd-recorcs 
which consistsin filling a suitable matrix with 
asuitable material and meintaining the same 
for a longth of time in a superheated condi- 
tion, and then suddenly and symmetrically 
chilling the same from the exterior inward, 
substantially as and for the purpose de- 
seribed. 

Tu testimony whereof I have signed my 105 
name to this specification in the presence of 
| two subscribing witnesses, 


i THOMAS IH. MACDONALD. 


i Witnesses: 
M. A. Foo, 
A, Ik. Keocen, 
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UNITED STATES 


PATENT OFFICE. 


THOMAS H. MACDONALD, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO 
THE AMERICAN GRAPIIOPHONE COMPANY, OF WASIIINGTON, DISTRICT 


OF COLUMBIA. 


SOUND- 


RECORD. 


SPECIFICATION forming part of Reissued Letters Patent No. 12,096, dated March 10, 1903. 


Original application fled November 3, 1900, Serial No, 35,351, 


Divided aud application fled May 21, 1901, Serial No. 61,267. 


Patented September 17, 1901, No, 682,992, Abplication for reissue filed January 22,1903, Serial No. 140,124 


To all whom it may concern: 

Beit known that I, THOMAS IT. MACDONALD, 
a resident of Bridgeport, Connecticut, have 
invented a new and useful Improvement in 

5 Sound-Records, which invention is fully set 
forth in the following specification. 

This invention relates to an improvement 
in sound-records; and it consists in the im- 
proved record itself, this application beinga 

ro division of my application, filed November 3, 
1900, Serial No. 35,351. 

In order toexplain my invention more read- 
ily, I refer to the annexed drawings, which 
show one form of apparatus for carrying out 

15 my process. ’ 

Figure 1 is a vertical sectional view, and 
Fig. 2 a plan partly broken away. Fig. 3 is 
intended to illustrate the improved sound- 
record. 

20 ©The record is cast into a suitable mold 
which is surrounded by a steam and water 
jacket for superheating and cooling the cast- 
ing, This jacket consists of an outer shell A 
and an inner shell B forthe mold, these shells 

25 inclosing between them the steam-tightspace 

Shel! A is closed at the bottom and open 
at the top for receiving shell Band is pro- 
vided with Valve-controlled inlets 1 and 2 for 
steam and cold water, respectively. Shell 3 

30 consists of a hollow cylinder B’, also closed at 
the bottom J and open at the top and hasan 
annular flange Is’, thatrests upon the top of 
shell A and is secured thereto, as by screw- 
threaded lip}. Flange B” constitutes the 

35 cover of the inclosed space C and serves to 
suspend shell b therein and.is provided with 
the valve-controlled-outlet 3. Core D has 
the base di fitting snugly in shell B’ and rest- 
ing.on bottom 6 and at its upper end carries 

40 the stem d’, A suitable matrix E is fitted 
snugly into shell 3 to rest upon based, A 
head F is inserted in the top of shell b and 
rests squarely upon the top of matrix E and 
core D, stems d’ taking into a suitable open- 

45 ing in the head, which thus assists in secur- 
ing the core in proper position. Theannular 
space between the matrix and the core (con- 
stituting the mold) is thus inclosed by the 


with the funnel 4, forming an inlet for pour- 
ing into the mold the melted material that is 
to form the improved sound-record. 

In carrying out my invention I proceed as 
follows: I fill the mold (through funnel 4) 
with the melted material, (soap mis 
the like,) which is hereinafter for convenience 
designated “ wax,” though I do not limit my- 
self to a wax-like composition, since any suit- 
able material or composition that can be 
veadily handled may be employed and will 
come within thescope of myinvention, Ithen 
admit steam through inlet 1 into the space C 
and heat the mold and its contents up to, 
; Say, about 350° Fahrenheitand maintain the 
| heat for some time, preferably until the en- 
tire massof the waxisin alimpidstate. This 
superheating forces the melted wax into a 
more intimate relation with the matrix and 
expels all air-bubbles from the mass of the 
wax and from the minute spacesin and around 
the irregularities in the matrix-surface, thus 
producing a more intimate contact between 
the molten wax andthe matrix. After main- 
taining this heat fora length of time suffi- 
cient to drive off all bubbles and impurities I 
then admit cold water through inlet 2 and 
allow the steam to escape through outlet 3. 
This sudden application of cold chills the 
surface of the wax instantly and symmet- 
tically and causes it to contract from the 
matrix-surface sulliciently to clear the now- 
solidified casting from the matrix and per- 
mit its withdrawal. The fact that the cold 
acts evenly from all sides causes the con- 
tracting to be even and regular, so that 
eracking, &c.,areavoided. Moreover, owing 
to the abnormal compression or concentra- 
tion of the molten mass during the period of 
superheating and also to the subsequent 
enormous force of contraction due to thesud- 
den chilling of its surface the sound-record 
molded by my process is much denser and 
harder on the surface than in case of an 
ordinary record made in the usual manner. 
It is, so to speak, ‘‘case-hardened” or tem- 
pered. Farther, inasmuch as this symmet- 
rical chilling effect takes place from the ex- 












based and thehead F. The head is provided ! terior, of the mold and its casting I have dis- 
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covered that with the composition at present | out by the action of a reproducing-stylus, 


employed (which is a mixtare of two ingre- 
dionts, as stearic acid and ceresin, both “the 
hardness and the melting-point orsolidifying- 
pointof oneingredietit being higher than those 
of the other) the firsteffect of this sudden ex- 
terior chilling is an initial reduction of the 
temperature to a point below the solidify- 
ing-point of the harder ingredient, which is 
thereupon connected intoa thin shell or film, 
while the softer ingredient (still remaining 
liquid) is consequeutly forced inward. The 
result is as-already indicated—viz., a casting 
whose exterior surface is much harder and 
denser than its mass, thongh the gradation 
is so gradual and imperceptible that there is 
no line of separation that might cause the 
outer casing to break off or the inner to 
shrink away. 

Fustead of admitting steam after the wax 
has been poured into the mold it may be ad- 
mitted sinruitaneously or beforehand, as the 
object to be accomplished is the superheat- 
ing of the molten mass and the maintaining 
of that heat. It is obvious that other means 
for superheating the material may be em- 
ployed. 

Among the superior advantages of my case- 
hardened record so produced are that the 
mass being denser is less liable to be affected 
by changes of temperature and moisture and 
that. being harder it is not so readily worn | 





Besides, while it would be difficult to engrave 
a satisfactory original sound-record upon a 
surface as hard as that produced by my proc- 
ess, yet by this process a sound-record equally 
as good as an original record is readily and 
cheaply produced in a more durabie condi- 
tion. 

Of course I do not limit myself either toa 
cylindrical sound-record or to one of the 
type characterized by vertical irregularities. 

I claim— 

1. A sound-record of suitable composition 
having the surface of the undulatory record 
ease-hardened or tempered, substantially as 
described. 

2, A sound-record of suitable material 
having its surface caso-hardened or tem- 
pered and graduating inward into a com- 
paratively softer mass by imperceptible de- 
grees, substantially as described. 

3. A molded sound-record of suitable com- 
position having the surface of the undulatory 
record case-hardened or tempered. 

In testimony whereof I have signed ny 
name to this specification in the presence of 
two subscribing witnesses. 


- THOMAS H. MACDONALD. 


Witnesses: 
M. A. Foao, 
A. 1. KeoucH. 
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To all whom it muy concern: 
TeitknownthatI, Tiromasi£. Macponxaup, 
of Bridgeport, Connecticut, haye invented a 
new and useful Improvement in Devices or 
Apparatus for Duplicating Graphophone- 
Records, which is fully set forth in the fol- 
lowing specification. ss 
‘This invention has reference to devices or 
wpperatns for duplicating graphophonie ree- 
10 ords. In such apparatus as heretofore con- 
structed the reproducing and recording styles 
have usually been carried by separate levers 
connected by suitable intermediate links, dia- 
phragms, &c., the pressure requisite to cut the 
duplicate record being transmitted through 
the pivot-points of the levers by suitable 
weights orotherequivalent means. Suchde- 
vices not only require very painstaking ad- 
justment, but owing to their delicacy of strue- 
20 ture are very susceptible to injury. 
The object of my present invention is to 
provide a much simplified construction of a 
substantial character and whieh will dupli- 
cate records with greater precision than the 
25 duplicating devices heretofore in use. In ae- 
cordance therewith the reproducing and re- 
cording styles are rigidly connected, both be- 
ing carried, by a lever to which vibratory 
, movements are imparted by the master record 
3e and Waiiees the reproducing-style is caused 
to cut in a blank a duplicate corresponding 
to the master record. This lever is pivoted 
to an arm, which is arranged (at an inclina- 
tion or otherwise) so that the weight thoreof 
35 falls upon the point of pivot to hold the styles 
in contact with their respe¢tive cylinders. 
Said arm, which may for distinction be called 
the “‘pressure-arm,” is pivoted at one end to 
swing therefrom and is also swiveled, permit- 
40 ting movement about a longitudinal axis. 
The pressure exerted by the pressure-arm 
inay and is preferably counteracted to some 
extent by a weight operating from the pivot- 
point of said arm, thus permitting the latter 
45 to be made much heavier and more substan- 
tial and giving it greater inertia than would 
otherwise be permissible with a device of this 
general construction. As the blank cylinder 
revolves against the cutting-point of the re- 
50 corder a groove is cnt in its surface exactly 
corresponding to that of the master record, 
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the reproducing- point following and accu 

rately transinitting to the recorder the moye- 
ments due to variations in the depth of ent 
of the master record. ‘The recording-point ix 
in the line of the axis on whieh the .pressure- 
arm is swiveled longitudinally, so thatthe re- 
producing-point can find its adjustment accu- 
rately without disturbing the position of the 
recorder. ‘ 

Details of arrangement and what is consia- 
ered the best embodiment of my invention in 
an operative machine will be clearly under- 
stood by referenee to the accompanying draw- 
ings, forming part of this specification, in 
which-- 

Figure 1 represents a cross-section of an ap- 
paratus embodying the invention; Fig. 2, au 
elevation, partly in section; and Fig. 3, aview 
similar to Fig. 1, illustrating another forny of 
apparatus embodying the invention. 

Referring to Figs. | and 2, Y represents 1 
traveling supporting-arm engaging a feed- 
serew W at one end and sliding ona rail V 
at itsother end. M is the master-record eyl- 
inder, and N the blan linder for receiving 
the duplicate, said cylinders being horizon 
tally arranged parallel to each other and car 
ried by suitable mandrels connected with and 
driven at the same speed by suitaldo mech- 
anism inawell-known manner. 7% is a lever 
carrying the reproducing-point R and the 
recording-point S, This lever is pivoted at 
Q to pressure-lever X, arranged at an incli- 
nation and swiveled upon the pins «1, pro- 
jecting into sockets in a block U to turn 
about alongitudinalaxis. ‘Ihe block UV, car- 
tying a weighted arm E, counteracting to 
some extent the pressure exerted by the lever 
X upon the points R and §, is pivoted at T 
to a bifurcated bracket ¢, depending from the 
arm Y. The weighted lever or pressure-arni 
X is thus pivoted at T to swing in a plane at 
right angles to the ‘axis of the record-cylin- 
ders and on the points x to oscillate slightly 
on an axis tangent to cylinder N. 














To state with geometrical precision that re- 


lation and arrangement of the parts which 
has in actual practice been found to produce 


the best results, but to which the invention x50 


is not limited, it is preferablo to locato the 
pivot-point Q of lever Z at the intersection 
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of two corresponding tangent lines I J and 
GH, said point of intersection being near a 
horizontal line A 13, projected throngh the 
axes Cand P of the cyl 

the recording and reproducing points Sand R 
bear against the cylinders at the respective 
tangent points of the said lines I Jand G Nl. 
The swivel-pins wu 1 are also in the tangent 


w 


line I Jin which the recording-point is lo-| 


cated, so that the oscillating movement of 
the arm X is about the line IJ as an axis. 
Consequently the reproducing-point R can 
find a lateral adjustment without affecting 
the position of the recording-pointS. It will 
he noted that the pivob- po 
the swivel-points u u are all in line with the 
recording-point S, the object of this disposi- 
tion being to prevent distortion. | 
From the foregoing description it will be 
understood that the weight of arm X, swing- 
ing from pivot-point T’and acting upon ful- 
erum Q of lever Z, supplies the pressure in 
the iscsi of line C D for holding the points 
R and § in contact with the cylinders M and 
N, which pressure it is found desirable for 
the reasons indicated to counteract to some 
extent by the weight E. Thus as the cylin- 
des rotate in the direction of the arrows tho 
yarlations in depth of the master record cause 
the point R to move in the direction of the 
radial line IL K of cylinder M, vibrating the 
lever Z on the pivot Q, and in turn impart- 
ing movements to the point S in the direction 
of the radial Hine E F of eylinder N, and 
thercby causing it to cut a record in the blank 
N exactly.corresponding to the master record. 
Referring now to Fig. 3,the leveror support 
Z for the recording and reproducing points 
is, as before, pivoted at Q to a pressure-arm 
X’, the point Q being at tho intersection of 
the. two tangent lines IJ and G II, drawn 
from the respective points of contact of the 
recorder and reproducer with cylinders MN. 
Arm or lever X’ is depressed by the counter- 
weight EK’, adjustable on lever EX In order 
to secure parallelism of movement of lever 
X’, it is made part of a pantograph system, the 
parallel arny X? being swiveled at points uw 
in the bracket ¢’, so as to permit a slight os- 
cillation, ag in the arrangement shown in Fig. 
1, This axis of oscillation is ina line whith 
intersects recording-point S. ‘The operation 
of the apparatus shown in Fig. 3 is substan- 
tially as already deseribed with reference to 
$s ba Jand 2. 
ho disposition and arrangement of the 
several parts haye been described with mi- 
nutenoss of detail for the purpose of exhibi 
ing the invention in the best practical forms 

60 known to me. 

It.will be obvious to skilled mechanics that 
theso details may be varied within wide lim- 
its without departing from the’spirit of the 
invention, 

Having thus. described my invention, what 
T claim as new, and desire tosecure by Letters 
Patent. is— . 
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1. A device for duplicating graphophone- 
records comprising, in combination, a lever 
mounted to vibrate between a masten record 
and a blank, a reproducing and a recording 
stylo carried by said lever, and means for ap- 
plying pressure to the levor whereby said 
styles are respectively maintained in contact 
with the master record and blank, substan- 
tially as described, % 

2. A duplicating apparatus comprising, in 
combination, a support mounted to vibrate 
between a master record artd a blank, a re- 
producing and a recording style sceured rig- 
idly to said support, and a pivoted pressnre- 
arm:carrying the fulerum of the support and 
holding the styles with yielding pressuro re- 
spectively in contact with the master record 
and blank, substantially ag described. 

3. In a graphophonic duplicating device, 
the combination with a suitable support, of a 
lever carrying the reproduding and recording 
styles, said lever being mounted to have a vi- 
bratory movement betweon a master record 
and a blank, and an oscillatory movement en 
anaxis intersecting the point of the tecording- 
style, substantially as described. 

4. Inaduplicating device, the combination 
with g supporting-arm, of alever carrying the 
reproducing and recording styles and mount- 
ed to'vibrate between the master re¢ord and 
blank, a piessure-arm pivotally supported 
from said. supporting-arm, carrying the’ ful- 
crum of said lever, and swiveled to oscillate 
slightly about » longitudinal axis, substan- 
tially as described. 

6. A duplicating apparatus comprising in 
combination a lever carrying the reproducing 
and recording styles, and mounted to vibrate 
between the master record and blank, anda 
pivotally-supported weighted arm carrying 
the fulernm of the lever andswireled to osci}- 
late about a longitudinal axis passing through 
the recording-style andthe fulerum of the le- 
ver, substantially as described. 

6, In a duplicating apparatus, the combi- 
nation of alevercarrying the reproducingand 
the recording styles aud mounted to vibrate 
between the master record and blank, a piv- 
oted weighted arm carrying the fulcrum of 
said lever, and means for partially counter- 
acting the weight of said arm, substantially 
as described. 

7. In a duplicating apparatus, the combi- 
nation with a supporting-arm, of a pivoted 
lever carrying tho reproducing and recording 
styles and mounted to vibrate between the 
master record and the blank, a block pivot 
ally connected to said snpporting-arm, a 
weighted pressure-arm swiveled to said block 
and carrying the pivot of the lever, and a 
weighted arm on the block acting to partially 
counteract the pressure of the arm, substan- 
tinlly as described. . 

&. In a duplicating apparatus, the combi- 
nation of the weighted pressure-ann, § lever 
fulerumed thereon between the master record 
and blank, a repradneing-point and a record- 
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ing-point pressed by the weight of said arm In testimony whereof I have signed this 

into contact with the said master record and specification in the presence of two subscrib- 

blank, respectively, the fulcrum of said lever ing witnesses. 

being at the intersection of tangent lines THOMAS H. MACDONALD. 
5 drawn respectively from the points of the re- | Witnesses: 

corder and reproducer, substantially as de- G. L. HUBBELL, 

scribed. CLEMENT MARCH, 
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UNITED STATES 





PATENT OFFICE. 


‘TITOMAS II. MACDONALD, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR To 
TITE AMERICAN GRAPITOPHONE COMPANY, OF WASHINGTON, DISTRICT 


OF COLUMBIA. 


3 MANUFACTURE OF GRAPHOPHONE-TABLETS. 


SPECIFICATION forming part of Letters Patent No. 606,725, dated July 5, 189° 
Application Sled November 27, 1896. Serial No, 613,615, (No specimens.) 


lo all whom it may concern: 

Beit known that I, THoMmAsII. MacpoNatp, 
of Bridgeport, Connecticut, have invented 
now and useful Improvements in the Manu- 
faeture of Graphophone-Tablets, which im- 
provements are fully set forth in the follow- 
ing specification. 

‘This invention relates to the manufacture 
of tablets or blanks adapted to receive en- 
graved records of sounds, and more partieu- 
larly to the composition of matter of which 
the tablet is composed. 

‘The recording material in order to answer 
well thé requirements of the engraving 
method of recording sounds should be per- 
feetly amorphous, slightly cohesive, and ea- 
padle of being removed cleanly and smoothly 
in chips or shavings under the action of the 
recording-stylus when actuated by the feeble 
force of sound-wayes. The material, more- 
over, should be sufficiently hard to withstand 
ordinary handling, to retain perfectly its 
form, aud to resist the effect of ordinary 
changes of temperature. It should also bea 
stable compound or material in order that 
records made in it may be preserved for in- 
definite lengths of time. 

As pointed out in Letters Patent No. 341,214, 
granted May 4, 1886, to C. A. Bell and $ 
‘Tainter, the properties above indicated reside 
in a greater or less degree in wax and wax- 
like substances—such as beeswax, paraffin, 
stearin, &e.—though by special preparation 
of these and similar substances their fitness 
for the purpose in view has been increased. 

It has been heretofore proposed to use as a 
sound-recording material an insoluble soap 
made by saponification of any fatty acid by 
means of an earthy alkali, such as lime. It 
has also been proposed to employ a metal, 
such as lead, combined with stearic or oleic 
acid, and particularly a mixture of oleate and 
stearate of lead; but tablets made of insolu- 
ble lime-soap or of stearates or oleates of lead 
have ueyer yielded commercially-successful 
results. Several practical difficulties have 
becn encountered iv endeavoring tomake tab- 
lets composed wholly or in part of soap. ‘The 
chief diflieulty has been that the surfaces of 








such tablets become coated afte 
less length of time with a bluish film having 
the appearance of mold and which has been 
termed ‘‘eflloreseence.” This is duo to the 
presence in the material of hyyroseopie eom- 
pounds, which on being attacked by moisture 5 
work out to and spread upon the surface of 
the tablet. 

I have found that lead in any form, as well 
as most of the salts of other metals which 
might be otherwise suitable for the pitrpose 
in view, give rise to hygroscopic compounds. 
This is particularly truce of stearates and ac 
tates of lead. Another diMeulty that arises 
isthe formation of erystel tallizable 
compounds in the operation of ma 
The object.of introducing a metal (or metallic 
salt) is to prevent all tendency to erystalli 
tion, it being of the first importance to secure 
a composition which shall be and under all 
conditious remain perfectly amorphons and 
presenting equal resistance tocuttinginevery 
direction. All ordinary commeveial. soaps 
have this tendency to erystallization in some 
dezvee, itnot being possible to introduce sui- 
ficient sodium or soda salt to prevent.all erys- 
tallization. 

The accompanying drawing illustrates a 
common form of tablet for use in receiving 
engraved records of sounds. 

In carrying out my invention, whereby all 
the conditions herein pointed out as essential 
are secured, I take stearic acid as nearly pure 
as can be obtained and convert it into soda 
soap in the manner hereinafter explained. 
The composition, however, differs from ordi- 
nary soap in that it contains no oleates, I 
having found that the presence of evenasmall 
quantity of oleate or oleic acid is detrimental. 
It is also important that the tallow or other 
source from which the stearic acid is obtained 4 
becompletely deglycerinized. Except under 
these conditions the result will he unsatis- 
factory. 

In converting the stearic acid into soap I 
produce only a partial saponification—that is ¢ 
to say, instead of using the chemical equiva- 
lent in caustic alkali of the fat acid Luse about 
forty per cent. of that quantity of alkali- 
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thus producing what may be called a soap of 
about two-fifths saponification, This is the 
proportion which gives the best results, but 
is of course variable within limits. The con- 
trolling consideration is that the greater the 
quantity of alkali the higher will be the melt- 
ing-point of the resulting soap,anda complete 
saponification will produce a soap which re- 
quires to melt at a temperature which will 
char it. As the material is to be molded into 
cylindrical or other forms, it must be capable 
of melting at a moderate temperature, say 
between 250° and 330° Fahrenheit. On the 
other hand, if the saponification be not car- 
ried far enough the material will be too soft 
and will run at a lower temperature than is 
desired. In this soapI have incorporated 
aluminium, which I have found to be the 
metal best suited in all respects for the pur- 

20 pose. This may be used in the form of alu- 
minic hydrate or in the metallic state, pow- 
dered, or in smallingots. The method of in- 
troducing the metal is, morcover, important, 
owing to the tendency of sodium and alu- 

25 minium when combined to form erystallizable 
compounds. Preferably the metal is first 
added to the soda-lye, forming with a portion 
thereof aluminate of soda, (sodiura-orthg-alu- 
minate,) which readily unites with the stearic 

30 acid subsequently added. The quantity of 
aluminium employed is relatively very small. 

In order that the invention may be fully 
understood, I will give two formulas which 
have yielded the best results obtained. 

35 Formula A: Stearic acid, free from oleic 
acid and glycerin, four hundred and eight 
pounds; aluminie hydrate, seven pounds; 
caustic-soda lye, eighty-five pounds. To this 
is added, for the purpose of ‘‘tempering,” 

40 paraftin, ozokerite, or similar material, sev- 
enty-two pounds. The caustic soda is incor- 
porated in water until a lye of 37.5° Baitmé is 
obtained, and this is heated to its boiling- 

int, avout 242° Fahrenheit. The aluminie 

48 hydrate is added and is quickly taken up by 
thelye. Thestearic acid is melted and raised 
to about the same temperature and the com- 
pound of lye and aluminium added slowly 
thereto, It will unite readily therewith. It 

se is preferred to employ about the temperature 
indicated, as thereby the formation of the 

- composition proceeds gradually and without 
violent ebullition. The temperature may 
subsequently be raised to about 300° Fahren- 

55 heit and continued at that heat until the wa- 
ter is all expelled. The composition is now 
completed except for the addition of a mate- 
rial such as paraflin, ozokerite, or ceresin to 
bring it to the desired degree of hardness. 

60 Formula 13: Stearic acid, three hundred 

pounds; powdered aluminium, 1.5 pounds; 

caustic-soda lye, 37.5° Baumé, nine pounds; 
sal-soda dissolved in twelve gallons of water, 
sixty pounds; ceresin, sixty pounds. The 
sal-soda lye and caustic-soda lye may be 
united before the aluminium is added, or the 
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latter may be added to the caustic soda and 
the two liquids then united. Instead of pow- 
dered aluminium I may use ordinary ingot- 
aluminium with results nearly 'f not equally 7 
as good. After the material is molded to the 
desired form it should be quickly cooled to 
ordinary temperatures. 

Having thus described my invention, what 
Iclaim as new, and desire to secure by Letters 75 
Patent, is— 

1. The process of making a sound-record- 
ing material, by dissolving aluminium in soda- 
lye, and adding the solution to stearic acid, 
substantially as described. 80 

2. The process of making a sound-record- 
ing material by melting stearic acid, free 
from glycerin and oleates, adding thereto 
soda-lye and aluminium, and heating the 
mass, substantially as described. 85 

3. Inthe process of making a sound-record- 
ing material, the improvement consisting in 
adding to stearic acid soda-lye with which a 
metal such as aluminium has been united in 
such quantity as to produce partial saponifi- 90 
cation, and heating the mixture, substan- 
tially as described. 

4. The process of making a sound-record- 
ing material by treating stearic acid with soda- 
lye in quantity sufficient to produce about a 9 
forty-per-cent. saponification, the lye con- 
taining a metal and heating the mixture, sub- 
stantially as described. 

5, The process of making a sound-record- 
ing material by forming a soda-lye, heating 100 
to about its boiling-point, adding a small 
quantity of aluminium thereto, heating pure 
stearic acid to about the same temperature, 
adding the compound of lye and aluminium 
and continuing the heating until the moisture 105 
is expelled, substantially as described. 

6. The process of making a graphophone- 
tablet by forming a soda-lye, heating to about 
its boiling-point, adding a small quantity of 
aluminium thereto, heating pure stearicacid 1 
to about the same temperature, adding tho 
compound, continuing the heating until the 
moisture is expelled, molding into the desired 
shape and then quickly cooling, substantially 
as described. 143 

7. The process of making a sound-record- 
ing material, by partial saponification of 
stearic acid with soda-lyo having aluminium 
united therewith, substantially as described. 

8. The process of making a sound-record- 12° 
ing material, by adding aluminic hydrate to 
caustic-soda lye, adding the compound to 
melted stearic acid, and heating the mixture, 
substantially as described. 

9. The process of making a sound-record- 125 
ing material, by adding aluminium to soda- 
lye, adding the same to stearic acid, heating 
the mixture, and adding a softening material 
such as paraffin, substantially as described. 

10. A composition of matter for a sound- 139 
recording tablet formed of pure stearic acid 
(free from oleic acid and glycerin) partly 
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saponttied by caustic soda, and haying alu- 
minium incorporated therein, substantially 
as described. 
11. The process of making a sound-record- 
5 ing material by adding aluminate of soda to 
stearic acid and heating the mixture, sub- 
stantially as described. 


In testimony whereof I have signed this 
specification in the presence of two subscrib- 
ing witnesses. 
THOMAS II. MACDONALD. 
Witnesses: 

S. T. CAMERON, 
REEVE LEwIs. 
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PROCESS OF MAKING GRAPHOPHONE-BLANKS. 





SPECIFICATION forming part ot Letters Patent No. 626,709, dated June 13, 1899, 
Application filed August 23,1898, Berial No. 689,361, (No specimens.) 


To all whom it may concern: 

Beit known thatI,'Homas II. MACDONALD, 

of Bridgeport, Connecticut, have invented a 

new and useful Improvement in Grapho- 

5 phone-Tablets and Processes of Manufactur- 

ing the Same, which improvement is fully set 
forth in the following specification. 

My invention relates to the art of mana- 

facturing bianks or tablets upon which sound- 


* 10 records may be cut or engraved, and more 


particularly to the process of treating the 
composition of matter of which the tablet is 
composed to the end that the same may be 
perfectly amorphous, free from all fibrous or 

15 other organic impurities, and without tend- 
ency to crystallization. 

In forming a sound-record the method de- 
scribed in United States Patent No. 341,214 
is now commonly employed, which method 

20 consists in cniting or engraving an undula- 
tory groove in the surface of a suitable tablet 
by means of a cutting-style attached to a vi- 
bratory diaphragm upon which the sounds to 
be recorded are allowed to impinge. The 

25 force of the sound-waves is very weak, and 
it is essential to the accomplishment of the 
best results that the surface of the tablet 
Should be such as to enable the style to cut 
a smooth undulatory line whose undulations 

ge shall correspond exactly to those of the re- 
corded sound-waves. If there is any crystal- 
line formation or any tendency thereto in the 
surface of the material composing the tablet, 
the shaving removed by the style is liable to 

35 follow the line of cleavage of the crystal, thus 
offering variable resistance to the action of 
the style and producing a groove whose ir- 
regularities do not correspond exactly to the 
undulations of the recorded sonnd-wayes. It 

40 is also very important that the composition 
of matter composing the tablet should be free 
from all fibrous or other organic matter, as 
such offers uneven resistance fo the cutting 
action of the style, causing it to forma rough 

45 and inaccurate record. In some cases tha 
style rides overt the fiber and makes,no rec- 
ord at all, causing what is known as “blind 
spots.” In other cases the style fails to cut 
the fiber, but pulls it out bodily, leaving a 


50 hole or depression where there should have ! jected to a heat of from 450° to 475° Fahren- 100 











been a smooth cut. Again, the style, instead 
of cutting the fiber or removing it bodily, 
tears through it, leaving rough jagged ends 
which when the rubbing-style bf a repro- 
ducer rubs over them give a rough harsh 55 
quality to the reproduced sound. Moreover, 
the organic matter is liable to ferment and 
mildew, greatly lessening the value of the 
blank and destroying the record cut therein. 

In my Patent No. 606,725, dated July 5, 60 
1898, I have described and claimed a process 
for making blank tablets whereby a superior 
tablet may be produced which is to a large 
extent lacking in-the objectionable features 
above described and upon which records of a 65 
high order of merit may be produced. I haye 
found, however, that there is often a tend- 
ency to form crystals upon the surface of 
blanks made by such process, which tendency 
is due to the presence in the blank of the “‘wa- 70 
ter of crystallization.” I have also learned 
that such tablets sometimes contain fibrous 
or other organic impurities, such as fine dust 
particles, which are at all times floating in 
the airand which the most vigilant care could 75 
not entirely exclude. 

The object of the present invention is to 
produce a blank tablet which shall be without 
any tendency to crystallization and in which 
all fibrous matter shall be destroyed; and to 8 
this end the invention consists in subjecting 
the composition of matter which is to consti- 
tute the tablet toa degree of heat sufficient to 
entirely drive off all water of crystallization 
and entirely destroy all fibrous and other or- 85 
ganic impurities in the composition of matter. 

Heretofore in the treatment of the composi- 
tion of matter of which the tablets were to be 
formed heat has been resorted to for the pur- 
pose of eliminating the water; but gveat care go 
bas been taken not to exceed a temperature 
of about 330° Fahrenheit for fear of “ char- 
ring” the composition and thereby rendering 
it unfit for use as 4 tablet material. This tem- 
perature was not sufficient to entirely elimi- 95 
nate the water of crystallization and would 
not destroy fibrous and other organic matter. 

T have discovered, however, that the compo- 
sition of matter may be advantageously sub- 
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neis, 2nd that by so doing the water of erystal- 
lizatisa may be entirely eliminated and the 
fibrous and other organic impurities elimi- 
rated or disintegvated. 

Yor the purpose of illustrating my inven- 
tion and the best meth d known to me for 
putting the same into practice I will deseribe 
one composition of matter and the process of 
forming and treating the same preparatory to 
molding it into tablet form. 

Formula: Stearic acid, free from oleic acid 
and glycerin, four hundred and eight pounds; 
aluminic hydrate, seven pounds; caustic-soda 
lye, eighty-five pounds. To this is added for 
the purpose of “tempering” paraffin, ozoce- 
rite, or similar material, seventy-two pounds. 
The caustic soda is incorporated in water un- 
til a lye of 37.5° Baumé is obtained, and this 
is heated to its boiling-point, about 242° Fah- 
renheit, The aluminiec hydrate is added and 
is quickly taken up by the lye. The stearic 
acid is melted and raised to about the same 
temperature, and the compound of lye and 
aluminium slowly added thereto. It will 
unite readily therewith. It is preferred to 
employ about the temperature indicated, as 
thereby the formation of the composition pro- 
ceeds gradually and without violent ebulli- 
tion. The temperature of the molten mass 
is then raised to a point somewhere between 
450° and 475° Fahrenheit. When tho desired 
temperature has been reached, [ allow the 
same tofallabout 100° and then pourthe mass 
into the moldsinthe usual manner. ‘he fall 
of the temperature may be conveniently se- 
cured by putting out the fire and allowing the 
ihass to stand a few moments. 

Itis not, of course, essential that all the in- 
gredients constituting the compound mate- 
riyl should first be incorporated in the mix- 
ture before heating thesame to the high tem- 
perature required to drive off the water of 
crystallization and destroy all organic mat- 
ter, as the ingredients may, if it is found ad- 
vantageous, be heated separately to the high 
degree necessary, or. partialcombinations may 
be formed, these heated toa high degree, and 
then the partial combinations united to form 
the finished compound. 1 prefer, however, 





to first incorporate and thoroughly unite all 





the ingredients forming the compound and 
then raise the entire mass tothe high degree 
of heat necessary to drive off the water of 
erystallization and disintegrate the fibersand 
similar impurities, as hereinbefore described. 55 

Notonly do the blanks thus produced stand 
extremes of heat and cold better without 
molding or cracking, but they give better re- 
sults at all times on account of their being 
more nearlyamorphous and homogeneous. Go 

Having thus described my invention, what 
Iclaim as new, and desire to secure by Letters 
Patent, is— 

1, In the processof making a sound-record- 
ing material, the improvement consisting in 65 
partially saponifying stearic acid, and then 
heating the mass to a temperature ot about 
460° Fahrenheit, substantially as described. 

2, In the process of making a sound-record- 
material, the improvement consisting in 70 
mixing stearic acid with caustic-soda lye, and 
then heating the mass to about 460° Fahren- 
heit. 

3. The improvement in the process of mak- 
sound-recording material which consists 75 
in heating such material to about 460° Fah- 
renheit, then cooling the same down to about 
360° Fahrenheit, and then molding the mate- 
rial into the desired shape, substantially as 
described, 80 

4. The process of making a sound-record- 
ing material consisting in dissolving alumini- 
um in soda-lye, adding the solution tosteari¢ 
acid, and raising the temperature of the mass 
to about 460° Fahrenheit, substantially as de- 85 
seribed. 

5. The 








vocess of making a sound-record- 
ing material, said process consisting in add- 
ing to stearie acid soda-lye with which a metal 
has been united, the lye being finsuch quan- 9° 
tity as to produce partial saponification, and 
heating the mixture toabout460° Fahrenheit, 
substantially as deseribed. 

In testimony whereof I have signed this 
specification in the presence of twosubserib- 95 
ing witnesses. 

TIIOMAS Il. MACDONALD. 

Witnesses: 

Tlenry_ A. IUBBELL, 
E, W. Sunure. 
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" UNITED STATES 


PATENT OFFICE. 


: TILOMAS II. MACDONALD, OF BRIDGEPORT, CONNECTICUT. 


PROCESS OF MAKING SOUND-RECORDS. 


SPECIFICATION forming part of Letters Patent No, 682,991, dated September 17, 1901. 
Application fled November 3, 1900, Serial No, 35,351, (No model.) 


To all whom it muy concern: 
Beit known that I,'PHoMASIT. MACDONALD, 
# citizen of the United States, and a resident 
of Bridgeport, Connecticut, have invented a 
5 newand useful Process of Making Sound-Ree- 
ords, which is fully set forth in the following 
specification, 
This invention relates to improvements in 
sound-records and in the method of produc- 
w 10 ing them by molding; and it consists in first 
superheating the material while in the mold 
and in then suddenly applying cold, whereby 
I obtain better results than heretofore pos- 
sivle. = - 
15 The invention consists, further, in certain 
details to be hereinafter pointed out. 2 
In order to explain my invention more read- 
baad ily, I refer to the annexed drawings, which 
show one forin of apparatus for carrying out 
20 my process. 
Fignre 1 is a vertical sectional view; and 
Fig. 2 is a plan, partly brokenaway, Fig. 3 
. is intended to illustrate the improved sound- 
récord. 
rey 25 ‘he record is cast into a suitable mold, 
which is surrounded by a steam and water 
jacket fcr superhenting and cooling the cast- 
ing. This jacket consists of an outer shell A 
y and an inner shell B for the mold, these shells 
3° inclosing between them the steam-tight space 
C. Shell A is closed at the bottom and open 
atthe top for receiving shell B and is pro- 
- vided with valve-controlled inlets 1 and 2 for 
steam and cold water, respectively. Shell B 
35 consists of a hollow cylinder J3’, also closed 
at the bottom b and open at the top, and has 
j an annular flange B", that rests upon the top 
of shell A and is secured thereto, as by screw- 
threaded lip. Flange LB” constitutes the 
i 40 cover of the inclosed space C and serves to 
suspend shell J} therein and is provided with 
the valve-controlled outlet 2. Core D has 
the base d fitting suugly in shell 8 and rest- 
- ing on bottom / and at its upper end carries 
45 the stem d’. A suitable matrix E is fitted 
snugly into shell 1 to rest upon based. A 
head F is inserted in the top of shell 13 and 
’ rests syuarely upon the top of matrix K and 
j core D, stems «' taking into a suitable open- 
5° ing in the head, which thus assists in secur- 
ing the core in proper position. The annular 
j space Detween the matrix and the core (con- 
i 





stituting the mold) is thus inelosed by the 
base d and the ead I’. The head is provided 
with the funnel 4, forming an inlet for pour- 5 
ing into the mold the melted material that is 
to form the improved sound-record. 

In carrying out my invention I proceed as 
follows: I fill the mold (through funnel 4) 
with the melted material, (soap mixture or 
the like,) which is hereinafter, for conven- 
ience, designated “wax,” though I do. not. 
limit myself to a wax-like composition, sinco 
any suitable material or composition that can 
be readily handled may be employed and will 6 
come within the scope of my invention. T 
then admit stezm throngh inlet 1 into the 
space C and heat the mold and its contents 
up to, say, about 350° centigrade and main- 





a 
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0 


tain the heat for some time, preferably until 70 


the entire mass of the wax is ina limpid state. 
This superheating forces out all air-bubbles 
from the mass of the wax and from the mi- 
nute spaces in and around the irregularities 
in the matrix-surface, thus producing a more 7: 
intimate relation between the molten wax 
and the matrix. After maintaining this heat 
for a length of time sufficient to drive off all 
bubbles and impurities I then admit cold wa- 
ter through inlet 2 and allow the steam to 8 
eseape through outlet 3, This sudden ap- 
plication of cold chills the surface of the wax 
instantly and symmetrically ancl causes it to 
contract from the matrix-surface sufliciently 
to clear the now-solidified easting from the 3: 
watrix and permit its withdra: ‘Lhe fact 
that the cold acts evenly from all sides causes 
the contracting to be even and regular, so 
that cracking, &e., are avoided. Moreover, 
owing to the abnormal compression or con- 9 
centration of the molten mass during the pe- 
riod of superheating and also to the subse- 
quent enormous force of contraction due to 
the sudden chilling of its surface, the sound- 
record molded by my process is much denser 9g 
and harder on the surface than in case of an 
ordinary record made in the usual manner. 
It is, so to speak, ‘‘case-hardened” or tem- 
pered. Further, inasmuch as this sy:amet- 
rical chilling effect takes place from the ex- 0 
terior of the mold and its casting I have dis- 
covered that with the composition at present 
employed (which is a mixture of two ingredi- 
ents, as stearic acid and ceresin, both the 
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hardness and the inelting-point or solidifying- 
point of one ingredient being higher than 
those of the other) the first effect of this sud- 
den exteriorchilling is an initial reduction of 
5 the temperature to.a point below the solidi- 
fying-point of the harder ingredient, which is 
therenpon converted intoa thin shell or film, 
while the softer ingredient (still remaining 
liquid) is consequently forced inward. The 
0 result is as already indicated—viz., a casting 
whose exterior surface is much harder and 
denser than its mass, though the gradation is 
so gradual and imperceptible that there is no 
line of separation that might cause the outer 
§ casing to break off.or theinnerto shrink away. 
Instead of admitting steam after the wax 
has been poured into the mold it may be ad- 
mitted simultaneously. or beforehand, as the 
object to be aceomplished is the superheating 
© of the molten mass and the maintaining of 
that heat. It is obvious that other means 
may be employed forsuperheating the mate- 
rial while in the mold. 
Among the superior advantages of my case- 
5 hardened record so produced are that the mass 
being denser is less liable to be affected by 
changes of temperature and moisture and 
that being harder it is not so readily worn out 
by the action of a reproducing-stylus. Be- 
jo sides, while it would be difficult to engrave 
a satisfactory original sound-record upon a 
surface as hard as that produced by my proc- 
ess,yet by this process a sound-record equally 
as good as an original record is readily and 
cheaply produced in a more durable condi- 
tion. 

Of course I do not limit myself either toa 
cylindrical sound-record or to one of the type 
characterized by vertical irregularities, since 
o the spirit of my invention consists in main- 

taining the molten wax (while in connection 

with its matrix) in a superheated condition 
andin then suddenly and symmetrically chill- 


a 


ing it. . ‘ F . 
5 the record produced by the process herein 
described gives improved results in repro- 
duction and is more durable than records 
made by direct engraving. In thelatter the 
surface over which the reproducer-point rubs 


50 in reproducing is made by a cutting or scrap- 


ing instrument having a bluntedge. When 

this surface is examined under amagnifying- | 
glass, it is seen to be roughly broken, the | 
molecules of wax having been disturbed and | 





their adhesion to one another weakened. 55 
The reproducing-stylus rubbing over sucha 
surface detaches these projecting particles, 
further roughening the surface, and causing 
seratching sounds in the reproduction. On 
the other hand, the surfaca of the molded 60 
record being formed by the cooling of melted 
particles strongly adherent one to another 
offers far greatez resistance to roughening 
by the reproducer. Such records therefore 
have longer life than those made in the ordi- 65 
nary way. 

The improved sound-record resulting from 
the process herein described is claimed Ina 
divisional application filed May 21, 1901, Se- 
rial No. 61,267. 70 

Having thus described my invention, I 
claim— 

1. The process of molding sound - records 
which consists in filling a suitable matrix 
with a suitable composition, maintaining the 
same for a length of time in a superheated 
condition, and then suddenly and symmetric- 
ally chilling it, substantially as described. . 

2, The process of making a sound-record, 
which consists in pouring a suitable melted 80 
material into a suitable matrix-mold, then 
admitting steam into a jacket surrounding 
said matrix and continuing this step antil 
the said material has become limpid and im- 
purities are driven off and the said material 85 
forced into intimate contact with its matrix, 
then allowing the steam to escape and ad- 
mitting cold water into the jacket whereby 
the said material is suddenly and syinmetric- 
ally chilled from its exterior surface next 90 
its matrix, substantially as and for the pure 
pose set forth. 

3. The process of molding sound - records 
which consists in filling a suitable matrix 
with a suitable material and maintaining the 95 
same fora length of time in asuperbeated con- 
dition, and then suddenly and symmetrically 
chilling the same from the exterior inward, 
substantially as and for the purpose de- 
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seribed. ° 100 


In testimony whereof I have sigued this 
specification in the presence of two subscrib- 
ing witnesses. 


THOMAS H. MACDONALD. 


Witnesses: 
W. R. MILLER, 
W. C, Lewis, 
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- Ne. 773,801. Patented Navember 1, 1904, 


P ee Unitrep States Patent OFFice. 


_ A CORPORATION OF WEST VIRGINIA. 


| THOMAS H. MACDONALD, ‘OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO 
} AMERICAN GRAPHOPHONE COMPANY, OF BRIDGEPORT, CONNECTICUT, 


PRODUCTION OF SOUND-RECORDS OR SIMILAR ARTICLES. 


SPECIFICATION forming pazt of Letters Patent No, 773,801, dated November 1, 1904. 


| Application fled March 12,1904. Serial No. 197,865. (No modal.) 


To all whom it may concern: | wax then poured in; or the mold m y be 


Be it known that I, Tomas H. Macponatp, | 


i t superheated after the wax is in place, vr the 50 
of Bridgeport, Fairtield county, Connecticut, | admission of the wax and the heating of the 


have invented a new and useful Improvement | material may go on simultaneously. With 
5 inthe Production of Sound-Recordsor Similar | the molds and “* wax-like material” now in 


Articles, which is fully set forth in the fol- | use I have found a temperature of about 
| lowing specification. — 350° to 375° Fahrenheit to give good results. 55 
The present invention is an improvement | The two-step cooling process is satisfac- 


in casting tubular or other bodies (sourid-rec- | torily carried out as follows: The heated mold 


ords or blank tablets) of 
” material for use in the tal 





\-machine art. 


described in Reissue Patent No. 12,095, dated 


March 10, 1902, for molding sound-records, 





sound-record composition (ecomraonly known 


:-like or other | containing the wax of about the same tem- 
rature is placed in cold water or is sub- 
There isa related process invented by me and | jected to the action of cold water upon. its 60 
| exterior, care being taken that the water shall 
| not act upon the wax within the mold and 
3 which process consists in superheating the | shall not very appreciably exert its cooling 
| etfects upon the interior or bore of the cast- 
in the art as ‘* wax”) after it has been intro- | ing. This accomplishes the sudden and sym- 6 


a 


duced into the mold, and chilling it down from | metrical chilling referred to in my said re- 


the superh 
20 = The present invention is d 
tageous when applied toa process wherein the | step 











eated temperature. issue patent as giving a good surface to the 
articularly advan- | cast sound-record or other article, and this 
s discontinued when the wax is chilled 


- wax is superheated, but is also applicable to | down to a puint where it is in a plastic state, 70 


any process wherein the molded article is 
chilled or reduced in temperature. 


having a co 





istency about eq Jal to very stilt 
putty. With the material now in use the 


25 According to my present invention the | water-cooling step may be continued fo~ 
moid containing the wax is heated, (preferably | about tive minutes, (if the wax has been heated 


superheated,) as heretofore, the casting in the | toabout 375° Fahrenheit.) at theend of which 7 
wax casting will beof a 
temperature of about 150- Fahrenheit, though 
its outer surface would of course be practi- 





mold is then suddenly and symmetrically | time the interior of t, 

~ chilled from the exterior. as heretofore, ex- 
30 cept that the temperature is not reduced to 

normal by this first chilling operation, and, | cally as cool as the mold. 








At this point the 


finally, the casting (having its temperature | mold containing the casting is removed from 80 


j already reduced) is gradually cooled to nor- 


itor 


the water-cooling treatmentand issetina cool- 
mal and is then readily removed from the | air draft, furnished by a rapidly-running elec- 
35 mold. | tric fan, or the mold with its casting is other- 


w In carrying out the process set forth inmy | wisesubjected toa more gradual cooling effect. 
y said reissue patent it sometimes happens that | The air-cooling treatment reduces the temper- 55 
. the sudden or severe chilling when carried | ature of the casting quite rapidly, though not 





WER, too far has the effect of w: 


‘ping or otherwise | so fast as the water would do. Employing 


40 injuring the cast record. The object of the | the present record material, I tind from tive to 


avoid this difficulty. complete the cooling of thése molded articles. 9° 


myo present invention is mainly to overcome or | seven minutes of air cooling is sufficient to 





In the preferred mode of carrying out my | Atthe end of this time they may be lifted from’ 
present invention the mold containing the | the mold without any difficulty. 


mold and the limpid wax therein are brought | invention is preferably the composition de- 


to substantially the same temperature. Of | scribed in my Patent No. 606,725, dated July 9: 


} 
| 45 wax-like material is superheated, and the The material employed in carrying out, this 
i 


course the mold may be heated: first and the . 5, 1898,to which may be added a small amount 
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of carnauba- wax or other hardening sub- | 


Stance :. 

‘The drawing annexed hereto for convenient 
reference represents the successive steps in 
my process of casting sound-records. 1] hay: 
set forth these steps with some particulari 
but the invention is not limited to the precise 
forms and details disclosed. 

Having thus described my invention, I 
claim— 

1. The process of casting by means of a 
mold, which consists in raising. the mold and 











its contents to above normal temperature, | 


then rapidly chilling the same but not to nor- 
mal temperature, and finally gradually cool- 
ing same to normal temperature. 

The process of .casting by means of a 
mold, which consists in raising the mold and 
its contents toa higher temperature, then rap- 
idly and symmetrically chilling the same from 
the exterior but not to normal temperature, 
and finally gradually cooling the same to nor- 
mal temperature. 

3. The process of molding sound- recorlsor 
blank tablets, which consists in first super- 
heating the mold and its contents and then 
cooling the same by a vo ster y 

















ul, 

he process of mokling sound-recordsor 
blank tablets, which consists in first 
the mold and the wax comp«sition therein to 
atemperature of abort 3850 Fy t, then 
chilling the same rapidly to a temperature of 
ahreuheit, and tinally reducing 
the temperature more gradually to gormal. 
The process of molding sound- One OF 
blank tablets, which consists in giving the 


rad 





























the 
first step being sudden and the secs ond being | 


mold and its wax-like contents a temperature 

of about 350° Fahrenheit, then rapidly and 40 
symmetrically chilling the same from the ex- 
terior to about 150° Fahrenheit, and finally 
reducing the temperature gradually to nor- 
mal. 

6. The process of molding sound-records or 45 
blank tablets, which consists in first super- 
heating the mold and its contents to about the 
same température, second rapidly chilling the 
same from the outside until thecontents haye 
become plastic and of about the consistency 50 
of very stiff putty, and finally reducing the 
temperature gradually to normal. 

7. The process of molding sound-records or 
blank tablets, which consists in first super- 
heating the mold with its contents, then chill- 55 
ing the same by the action of water but not as 
low as normal temperature, and finally chill- 
ing the same by air to normal temperature, 
substantially as described. 

8. The process of molding sound-reco.dsor 60 
blank tablets, which consists in first having 
the mold of approximately the same tempera- 
ture as the molten material therein, then rap- 
idly and symmetiically chilling the same from 
the exterior toa temperature below the melt- 65 
ing-point of the contents of the mold, then 
reducing the temperature of the same gracdu- 
ally to normal, and finally removing the cast 
article from the mold. 

In testimony whereof L bave. signed this 79° 
specification in the presence of two subserib- 


ing witnes: 
THOM AS H. MACDONALD. 
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UNITED STATES PATENT OFFICE. 


HENRY F. H. MILLER, OF BOSTON, MASSACHUSETTS. 


IMPROVEMENT IN WATER-PROOF COMPOUNDS. 


_ Specification forming part of Letters Patent No. 178,819, dated Jane 6, 1876; application tiled 
November 27, 1875. 


To all whom it may concern: 

Be it known that I, Henry F. I. MILLER, 
of Boston, in the county of Suffolk and State 
of Massachusetts, have invented certain new 
and useful Water-Proof Boot and Shoe Pol- 
ishing Wax; and I do hereby declare that the 
following isa full, clear, and exact descrip- 
tion thereot, which will euable others skilled 
in the art to which it pertains to make and 
use the same. 

My invention relates to a new article of man- 
ufacture for the purpose of polishing boots 
and shoes, &e., without the need of a brush. 
Ly the use of this ny invention the leather 
is rendered very soft, glossy, and pliable, and 
preserved from decay, as well as reudered 
water-proof aud water-repelling. 

‘This nf invention is molded in a convenient. 
shape, so as to be ed in one’s pocket, it 
required, without soiling the same, and, as a 
dressing, it is particularly applicable to boots 
and shoes in moist and damp weather, when 
it will protect the feet thoroughly from damp- 
ness. 

The manner in which my invention is used 
is simply to rub the wax lightly over the boot 
or shoe, and then to rub or polish it gently 
with acloth of any suitable material, although 
cotton cloth is preferable for this purpose. 
Boots or shoes dressed and polished with my 
invention may be exposed to dampness and 















water without affecting the polish thereon, or 





allowing the moisture and water to penetrate 
the same. 

My invention is composed and made « 
follows: About ten pounds of parafline-wa, 
six pounds of stearic avid, and four ponds of 
beeswax are heated aud melted together init 
itable vessel. I then add about two pounds 
vory-black, one and one half pound of lamp- 
black, three ounces of gum-damuar, ten o1nices 
of pulverized sugar, one-half gill of high proot 
alcohol, one-half gill of spirits of turpentine, 
and three ounces of bar-soap. 

The above is kept stirred while ty 
brought to boiling, and also when it is put 
into suitable molds, atter which it is allowed 
to cool, and is then ready for use. 

What I claim, and wish to secure by Letters 
Patent, is— A 

The water-proof boot and shoe pol 
wax, as herein described, composed of 
tine- wax, stearic acid, beeswax, ivory-blach, 
lamp-black, gum-dammar, sugar, alcohol, spit: 
its of turpentine, and bar-soap, in or about the 
proportions specitied. 

In testimony that I claim the foregoing is 
my own invention I have attixed my signit- 
ture in presence of two witnesses. 


HENRY F, WW. MILLER. 























Witnesses : L 
ALBAN ANDREN, 
Saran M. MILL 
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CHARLES SUMNER TAINTER, OF WASHINGTON, DISTRICT OF COLUMBIA, 


TABLET FOR USE IN GRAPHOPHONES. 


" SPECIFICATION forming part of Letters Patent No. 393,190, dated November 20, 1888. 
Application fied November 19, 1887, Serial No, 255,002, (Model. 





To all whom it may concerns 
Be it known that J, Cartes SumsEr 

TAINTER, of Washington, in the District of 

Columbia, have invented a new and useful 
5 Improvement in Tablets for Use in Grapho- 
phones, which improvement is fully set forth 
in the following specification. 

‘This invention has reference to the prepara- 
tion of a recording surface or mediam for 
graphophones, or apparatus for recording and 
reproducing speech and other sounds, whe: 
the sound-record is cutor graven bya eu . 
style. In such apparatus the recording mo- 
dium or composition (usually wax or a wax- 
5 like substance) is spread ina thin layer ona 

suitable base or fonudation—such as paper or 
pasteboard—coustituting what is termed the 
‘tablet.’ Very few substances are found sait- 
able for this purpose, as properties or charac- 
20 teristics of a peculiar kind are essential to the 
production of an aceurate. recorl—one that 
will not be impaired by lapse of time and 
which will give loud anil clear reproduction. 

Tu an application filed by me November 14, 

25 1887, and numbered 255,082, J have set forth 
the principal difficulties encountered in the 
preparation of a recording-tabtet and the rea- 
son why most of the waxes commonly known 
and inixtures of them ure unfit for the pur- 

30 pose, It will not, therefore, ie necessary to 
repeat such statement here, it being suflicient 
to say that the present invention consists in 
certain waxy compositions which have been 
found to possess the necessary characteristics 

35 to render them suitable as the recording me- 
dium of graphophonie tablets. 

A number of common waxes—such as bees- 
wax, for example—have certain propertics 
that are advantageous and useful, bat lack 

40 bardness and resistance to changes of tempera- 
ture and other condition&requisite to success- 
fulemployment. Leeswax, for example, ents 
smoothly, but is too soft and sticky. It has 
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been found that waxes of this nature can be 
rendered suitable for the use desired byanad- 45 
mixture of a proper proportion of asubstance’ 
known as ‘‘carnanba-wax.”? ‘This wax itself is 
very hardand briltie, and, in cutting, chips off 
in small particles; bat it mixes readily with 
beeswax and waxes of like nature and forms 
2 componnd eminently suitable for the record- 
ing-surface of a graphophonic tablet. Among 
other substances with which the carnauba-wax 
may bo mixed, and whicli for this purpose 

way be regarded as the equivalent of beeswax, 55 
are cerasine-wax, paralline, and bay-wax— 
sometimes called “bayberry’’ or “ myrtle?! 
Wax, 

in preparing the mixture, T take from fif- 
teen to forty per cent. of carnanba-wax to from 60 
sixty to eighty: per cent. of the softer wax 
—such as white beeswax. The maxi:nun pro- 
portion of carnaula-wax is nsed in warm 
weather, and at high snmmer heat will ren- 
der the mixture sufficiently hard, At more 65 
moderate temperatures a smaller amount of 
carnauba-wax is preferably employed. 

‘The waxes,in the proportions indicated,are 
melted and thoroughly mixed together, and 
are applied to the base or foundation of the 70 
tablet in any suitable way. 

T claim— 

1. As the recording medium tor grapho- 
phonic records, a waxy composition contain- 
ing carnauba-wax in admixture with other 75 
softer wax, substantially as described. 

2. As the recording medium for grapho- 
phonic records, a mixture of carnauba-wax 
and beeswax, stibstantially as described. 

In testimony whereof I have signed this 80 
Specification inthe presence of twosubseribing 
witnesses. 

CHARLES SUMNER TAINTER. 

Witnesses: 

Harry M. Payne, 
PHILIP Mauro. 
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To all w= 
Beit k= 


om tt may conceri: 
wn that I,CHARLES SUMNER TAINT- 
ington, in the District of Colum- 
and useful Improve- 
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ion has reference to the prepa- 
ording surface or medium for 
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ad to Letters Pat- 
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> be susceptible to changes of 





temperata Some waxes cre too brittle, and 
instead of r and accurately 
under the ng-style chip or break off, pro- 





te record. Even 
ss will unfit the 
ed, and as a gen- 
ufticiently hard 
purpose have also 
brittleness and 
e. Other waxes— 


ducing, of « e, an inac 
40 aslight des of brittlene 
substance *-> the use desi 
eral rule th. <= waxes that 
i ure for t 
property 
45 lack toughu=ss and coheren 
such as bees*ax, for example—while cutting 
smoothly ac = evenly, are too soft and toosus- 
ceptible to tnations of conditions under 
changes of ‘h waxes also be- 
5° come sticky. e shavings adhere to the ree- 
ord and ot! parts of the machine, and their 
use is atter a with other inconveniences. 





































Soft waxes, moreover, do not give in repro- 
dueing as loud or distinct articulation as 
harder waxes. 

Ileretofore a composition of beeswax and 
paraffine has been used with good results, but 
it does not possess the essential characteristics 
in as high degree as desirable. 

Thave found after a long series of experi- 
ments that a certain, natural or earth wax 
known as “ozocerite” is eminently suitable 
for the purpose of forming graphophonie re- 
cording -surfaces, pi ticularly when treated 
as hereinafter described. This wax is tough 
and smooth in texture. In recording it euts 
out in a continuous shaving without break- 
ing into short pieces or adhering to the tab- 
let or other part of the machine, and it cuts 
off close to the point of the cutting-style with- 
out chipping off below the same, ,and there- 
fore produces an accurate record. In colorit 
is brownish black in its crude state, but when 
treated as hereinafter described it becomes 
quite black and has a glossy surface and is 
opaque. This characteristic of color is use- 
ful, as it makes the lines of the record more 
distinct. On a light-colored surface the fine 
lines are very difficult to recognize. Defects 
or irregularities in the paper base or founda- 
tion, which are discernible through a semi- 
transparent wax, are completely ‘hidden by 
the ozocerite. 

In making a tablet the wax surface is ap- 
plied by melting the wax and applying it 
while in a fluid state. On cooling the wax 
contracts more than the paper foundation, and 
onthis account many of the compositions tried 
have cracked on cooling, rendering the tablet 
useless. The use of the ozocerite wax, how- 
ever, is not attended with this disadvantage. 

Tn forming a tablet with ozocerite wax itis 
advantageous to concentrate the crude wax by 
the application of heat until it loses from ten 
to thirty percent. of its weight, which renders 
it much more suitable for the purposes of the 
inyention, After concentration by boiling it 
becomes harder and tougher, changing in 
color from a brownish black to a deep Dlack. 
It is then applied in a thin layer or coating 
to the foundation of paper or other mat vial, 
and on cooling is turned down until a per- 
feetly smooth surface is obtained. 

In heating the ozocerite wax a high tem- 












































Raymond R. Wile 





55 


60 


~ 


o 


i) 


~ 


oF 


100 


a a AN A A A NN el i i 


Pye SAR eet 


w 


10 


at} 





2 421,450 : 


perature is necessary, in order to produce the 
concentration desired. At 250° Fahrenheit 
the vaporization proceeds very slowly, and it 
is customary to employa temperature of 400° 
Fahrenheitand upward. The duration of the 
treatment will, of course, depend on the tem- 
perature employed. 

The ozocerite wax may be employed alone, 
and it is sufficiently cheap for the purpose. It 
may, however, be combined with other waxes. 
It mixes readily with beeswax, carnauba-wax, 
and others, and its use in such compositions 
would be within the scope of the invention. 

In the drawing, which is a perspective view, 
I have shown, by way of example,a cylin- 
drical tablet. A is a base of paper or other 
suitable material, which may be constructed, 
as described, in my patent, No. 374,133, dated 
November 29, 1887. 15 represents a coating 
or layer of ozocerite wax, The latter having 
been concentrated, as before explained, is ap- 
plied to the tablet in any suitable way. This 
may be done by immersing the tablet in the 








liquefied wax a number of times until a coat- 
ing of sufficient thickness is obtained. The 25 
wax coating is then turned down until the 
surface is perfectly smooth. It is not neces- 
sary that the coating B should be more than 
one-fiftieth of an inch in thickness. 

I clain— 30 

1, A tablet for graphophonie records, hav- 
ing a recording-surface consisting, essen- 
tially, of ozocerite wax, substantially as de- 
scribed. 

2. A tablet for graphophones, comprisinga 35 
foundation of paper or other suitable material 
having a surface coating of concentrated 
ozocerite wax, substantially as described. 

In testimony whereof I have signed this 
specification in the presence of two subscrib- 40 
ing witnesses. 


CHARLES SUMNER TAINTER. 


Witnesses: 
. R.M. Reap, 
PHILIP MAURO. 


Raymond R. Wile 
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